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ABSTRACT 

Sockeye salmon (Oncorhynchus n e r k a )  escapements i n t o  the  four  major r i v e r  
systems o f  Upper Cook I n l e t  were est imated by hydroacoust ic and o ther  tech-  
niques. Escapements t o t a l e d  619,831 i n t o  the  Kenai R iver ,  180,239 i n t o  t he  
K a s i l o f  River ,  58,957 i n t o  the  Crescent R iver ,  and 215,856 - 265,332 i n t o  t he  
Susitna R iver .  Escapements o f  chum salmon (0. k e t a )  , coho salmon (0 .  k i s u t c h )  , 
and p i n k  salmon ( 0 .  gorbuscha)  i n t o  the Susitna R iver  were a l s o  monitored. 
Estimates der ived  by a combination o f  sonar and mark-recapture techniques were 
926,807 p i n k  salmon, 458,272 chum salmon, and 79,824 coho salmon. Age, sex, 
leng th ,  and weight  data f o r  the above salmon species a re  a1 so presented. I n  
add i t i on ,  escapement i n fo rma t i on  f o r  Upper Cook I n l e t  streams compiled by o the r  
ADF&G d i v i s i o n s ,  s t a t e  and federa l  agencies, p r i v a t e  consul tants ,  and non -p ro f i t  
corpora t ions  a re  inc luded.  



INTRODUCTION 

I n  1982, sockeye salmon ( O n c o r h y n c h u s  n e r k a )  escapements were enumerated o r  
moni tored i n  the  Kenai , Kas i l  o f ,  Crescent, and Susi tna R i v e r  drainages (F igures  
1 through 4 ) .  P ink  salmon ( 0 .  g o r b u s c h a )  , chum salmon ( 0 .  k e t a )  , and coho 
salmon ( 0 .  k i s u t c h )  escapements i n t o  the  Susi tna R i v e r  were a1 so moni t o r e d  
du r i ng  t he  sockeye salmon run .  

A d e s c r i p t i o n  of the  Upper Cook I n l e t  management area and i t s  major sockeye 
salmon p roduc ing  r i v e r s  i s  presented i n  Tarbox e t  a l .  (1981). H i s t o r i c a l  
i n f o r m a t i o n  on escapement enumerat ion e f f o r t s  can be found i n  Wal t e w e r  e t  a l .  
(1  980). 

The o b j e c t i v e s  o f  research i n  t h e  Upper Cook I n l e t  area conducted by t he  Com- 
merc ia l  F i s h e r i e s  D i v i s i o n  on the  Kenai , K a s i l  o f ,  Susi tna , and Crescent R i ve rs  
i n  1982 were t o  es t imate :  

( 1  ) The r e l a t i v e  magnitude of escapement and m i g r a t i o n  t i m i n g  of 
sockeye salmon i n  t he  mainstem r i v e r s ;  

( 2 )  The age, l eng th ,  sex, and sca le  c h a r a c t e r i s t i c s  o f  t h e  sockeye 
salmon escapement; and 

(3 )  The magnitude, t im ing ,  and d i s t r i b u t i o n  o f  a d u l t  sockeye salmon 
w i t h i n  es tab l  i shed  index areas (exc l  ud ing Crescent R i v e r ) .  

A d d i t i o n a l  o b j e c t i v e s  f o r  t he  Susi tna R i v e r  p r o j e c t  were t o  assess: 

( 1 )  The r e l a t i v e  magnitude o f  escapement o f  coho salmon, chum salmon, 
and p i n k  salmon i n  the  mainstem r i v e r ;  and 

(2)  The age, l eng th ,  weight ,  and sex c h a r a c t e r i s t i c s  o f  coho salmon, 
chum salmon, and p i n k  salmon escapements. 

The f i n a l  o b j e c t i v e  o f  the  1982 Data Repor t  was t o  document a d d i t i o n a l  salmon 
research conducted by o t h e r  i n v e s t i g a t o r s  i n  1982 on major  t r i b u t a r i e s  o f  Kenai, 
Kas i lo f ,  Sus i tna,  and Crescent R i ve r  dra inages as w e l l  as  o t h e r  systems i n  t h e  
Upper Cook I n l e t  area. Popu la t ion  es t imates  o r  peak counts made by o t h e r  ADF&G 
d i v i s i o n s ,  s t a t e  and federa l  agencies,  p r i v a t e  consul t a n t s ,  and non-prof i t cor -  
p o r a t i o n s  were summarized and presented when a v a i l a b l e .  

METHODS 

Since t h e  e a r l y  1960s t h e  Alaska Department o f  F i sh  and Game has con t rac ted  t h e  
Bendix Corpora t ion  t o  develop sonar equipment t o  count  t h e  number of sockeye 
salmon m i g r a t i n g  t o  t he  spawning grounds i n  t h e  ma jo r  r i v e r s  o f  t he  Cook I n l e t  
area. G l a c i a l  s i l t  i n  these r i v e r s  severe ly  1 i m i t s  l e s s  expensive v i s u a l  means 
o f  escapement assessment. T h i s  development has r e s u l t e d  i n  t he  i n s t a l l a t i o n  o f  
Bendix s ide-scanning sonar coun te rs  i n  t h e  Kenai, K a s i l o f ,  Sus i tna,  and Crescent 
R ivers .  Two u n i t s  (one pe r  bank) have been operated i n  each system s ince  1980. 
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Model years used in 1982 were the 1980 model (Kenai River) ,  1978 model (Susitna 
and Kasilof Rivers) ,  and 1977 and 1979 models (Crescent River) .  

Procedures f o r  depl oyment of the sides-scan sonar subst ra tes  , equipment opera- 
t i on ,  c a l i b r a t i on ,  and hydroacoustic f i s h  counting equipment used pr ior  t o  1980 
a r e  summarized in Tarbox e t  a1 . (1 982). 

Field enumeration a c t i v i t i e s  i n  1982 began and ended on the following dates :  

Kenai River - 22 June t o  4 August 
Kasilof River - 10 June t o  3 August 
Susi tna River - 1 July t o  5 September 
Crescent River - 1 July t o  31 July 

Fishwheels were i n s t a l l ed  a t  a l l  s i t e s  except Crescent River t o  assess  migration 
timing and re1 a t i ve  abundance of sal mon species,  provide r e l a t i v e  a bundance data 
f o r  apportionment of sonar counts, and obtain age,  length,  weight, and sex com- 
position samples. Crescent River f i s h  samples were obtained by beach seine.  
The data obtained f o r  each species during 1982 was a s  follows: 

Sockeye salmon: All adul t  sockeye salmon captured were sampled unt i l  
a sample s i z e  of 300 f i s h  had been obtained. Subsequently, a minimum 
of 40 f i sh  per day (or  280 per week) were sampl ed. Information included 
age (from sca l e s ) ,  length,  weight, and sex composition. 

Chum and coho salmon: Age, weight, length ,  and sex composition data 
were col lected from a1 1 adu l t s  captured. 

Pink salmon: A minimum of 10 age, length,  weight, and sex composition 
samples were collected dai ly .  

Sockeye salmon sampled a t  the  Kasilof River sonar s i t e  were marked pr io r  t o  
re lease  with Floy d a r t  tags t o  invest igate  the pos s ib i l i t y  of d i f f e r en t i a l  r i v e r  
ent ry  timing by individual Tustumena Lake t r ibu ta ry  spawning populations. 

Index-area escapement surveys were conducted by s t a f f  personnel on the Kenai, 
Kasilof, and Susitna Rivers, and various minor Northern D i s t r i c t  r i v e r  systems. 
A combination of helicopter  and f ixed wing a i r c r a f t ,  and foo t  surveys were con- 
ducted from 1 August t o  15 September. These surveys have been conducted annually 
t o  obtain an indication of spawner d i s t r ibu t ion  and r e l a t i ve  escapement magnitude 
within t r i b u t a r i e s .  In the i n i t i a l  years of side-scan sonar deployment and t o  
some degree in l a t e r  years ,  index-area surveys have a1 so served a s  an a1 t e rna te  
index of escapement magnitude i n to  the Kenai and Kasilof Rivers. 

Migratory behavior data (side-scan sector  and hourly d i s t r ibu t ion  of counts) 
were analyzed over time using analys is  and p lo t t ing  programs described i n  Roberson 
e t  a l .  (1982). Migratory timing data were based on apportioned sonar counts or  
f i  shwheel catches (Susi tna S ta t ion) .  Kasil of River daily oscil  1 oscope cal ibra-  
t ion counts ( four  times per day, 30 minutes per session fo r  each bank) were 
expanded f o r  periods between monitoring and to ta led f o r  each day. Daily o sc i l l o -  
scope est imates were to ta led  f o r  the season and compared with dai ly  sonar counts 
t o  gauge counter accuracy. 



RESULTS AND DISCUSSION 

The fol  lowing escapement data a r e  presented by drainage. Adul t escapement 
est imates obtained from side-scan sonar equipment a re  considered t o  be minimum 
estimates a t  the sonar s i t e .  Factors af fect ing accuracy of counts, and sources 
of mortal i ty above the sonar s i t e  (notably the spor t  f i shing harvest)  a r e  pre- 
sented where known. 

Kenai River 

A to ta l  of 597,920 salmon were enumerated in the Kenai River from 22 June through 
4 August 1982 (Appendix Table 1 ) .  The apportioned sockeye salmon estimate f o r  
the above dates (592,111) was expanded based on h i s to r ica l  r u n  timing t o  619,831 
f i s h  f o r  the season. This to ta l  i s  approximately 59% higher than the average 
sockeye salmon escapement f o r  the four years since escapement goals were ra ised 
t o  t h e i r  present 1 eve1 (Tab1 e 1 ) , and exceeds the maximum escapement level of 
500,000 f i s h  by 24%. When spor t  f i s h  harvest estimates a r e  subtracted from the 
sonar count, the estimated number of spawners was 559,680 (Table 2 ) .  

Escapement est imates were obtained f o r  e ight  t r i b u t a r i e s  of the Kenai River from 
spawning ground surveys and weir counts (Table 3) .  Data from index-area surveys 
indicate  counts f o r  1982 a re  comparable in magnitude t o  previous years.  Estab- 
lishment of a weir on Quar tz  Creek i s  primarily responsible f o r  the increase i n  
counts in t ha t  t r ibu ta ry  r e l a t i v e  t o  e a r l i e r  years ,  although a corresponding 
index area survey produced a peak count of 26,000 sockeye salmon (Li tchf i e l  d, 
pers. comm. ) . Peak counts f o r  o ther  salmon species (and early-run sockeye salmon) 
obtained during index-area surveys a r e  reported i n  Table 4. 

Known t r ibu ta ry  spawning accounted fo r  31% of the estimated sockeye salmon spawn- 
e r s  in the  drainage. Two-thirds of t h i s  t o t a l  were counted in Quar tz  Creek and 
Russian River. The Russian River l a t e  r u n  exceeded the h i s t o r i c  mean by approxi- 
mately 50% (Nel son 1983) a1 though the escapement goal (30,000 above the weir a t  
Lower Russian Lake) was exceeded by only 630 f i s h .  The remainder spawned be1 ow 
the weir. 

Migratory behavior of sockeye salmon was studied by analys is  of counting sec to r  
and hourly d i s t r i bu t i on ,  and cumulative percent of sonar counts by day (migratory 
timing). Sockeye salmon preference f o r  the south bank of the  Kenai River a t  the 
sonar s i t e  was not typical  of previous years experience (61% of the counts; Table 
5 ) .  Distr ibution of counts by hour and sec to r ,  however, were within the bound- 
a r i e s  of data compiled from 1979-1 981 (Tarbox e t  a1 . 1982). S h i f t s  i n  the  
spa t i a l  d i s t r ibu t ion  of migrating f i s h  in r e l a t i on  t o  the shore1 ine a s  the sea- 
son progressed were abrupt ,  b u t  no t  unanticipated based on p r i o r  years '  observa- 
t ions .  Sockeye tended t o  move c lose r  t o  shore a s  the  f i s h  passage r a t e  increased, 
beginning 16 July (Figure 5 ) .  

Hourly counts on the  north bank progressed from a r e l a t i ve ly  even d i s t r ibu t ion  
ea r ly  in the season t o  a skewed d i s t r i bu t i on  (6% per hour from 1700 through 0200) 
from 10 July through 27 July (Figure 6 ) .  For the remainder of the r u n  over 11% 
of the  f i s h  moved by the counters per hour from 2300 hours through 0400 hours. South 
bank counts were concentrated in afternoon and evening hours throughout the season 
(59% from 1500 hours through 2400 hours) with a s imi lar  increasingly skewed d i s t r ibu-  



Table 1 .  Estimated sockeye salmon escapement recorded by side-scan sonar in 
the Kenai , Kasilof, Crescent, and Susitna Rivers, 1977-1982. 

System 
Year Kenai R .  Kasilof R .  Crescent R .  Susitna R. 

Includes counts a f t e r  21 June only. 

2 Includes counts from the designated early period (pr ior  to 21 June). 

No counts made. 

Includes side scan sonar and marklrecapture estimates from Susitna Hydro- 
e l ec t r i c  Project studies. 

Fishwheel mark/recapture estimate. 



Tab1 e 2 .  Late run Kenai River sockeye salmon escapement summary, 1968-1 98Z1. 

Russian River Kenai River Estimated total  Sonar count 
Sonar sport mainstem harvest above l e s s  sport 

Date count harvest* sport harvest4 sonar s i  t e 4  harvest5 

Data compiled March 1981. Additions March 1982, January 1983. 

Data from Nelson (1  982) Federal Aid Report, Russian River Sockeye Salmon Study, 
AFS-44-7. 

3 Data from Sport Fish Division Statewide Harvest Estimate. Includes harvest 
above the Soldotna bridge (and sonar s i t e )  only. 

Total of Russian River sport harvest and Kenai River rnainstem harvest above 
the Sol dotna bridge. 

Considered estimate of spawners above the sonar s i t e .  

Cross e t  a l .  ( in  press) .  



Table 3. Peak la te- run  sockeye salmon escapement counts in e i g h t  index a r e a s ,  Kenai River drainage,  1969-1982. 

Carter-  Tern rota 1 
Rail road Johnson tvloose- Ptarmigan (Mud) Quar t z  Hidden Russian index area 

Year Creek Creek Creek Creek Lake Creek Lake River1 escapements2 

1969 100 7 5 598 5 487 421 500 30,020 32,200 

Includes weir counts and escapement be1 ow fa1 1s .  

2 Total of individual  counts rounded t o  t h e  neares t  hundred f i s h .  

3 Actual data not  ava i l ab le .  Average cont r ibut ion  t o  t h e  t o t a l  index f o r  yea r s  1968, 1970, 1971, 1973, 1975, and 
1977 used t o  es t imate  the  escapement. 

FRED Division weir count.  



Table 4. Salmon escapement counts conducted on selected t r i b u t a r i e s  of the Kenai 
River, 1982. 

Peak Count 
Tributary Met hod Sockeye Coho Chinook 

Russian River1 Weir 90 ,5802 2 ,4063 103 

Quar tz  Creek3 Weir 70,540 2,522 331 

Hidden Lake3 Weir 8,648 

Daves Creek3 

Crescent Creek3 

Grant Cree k 3  

Juneau Creek3 

Benjamin Cree k3 

Sl i ko k Cree k 4  

Beaver Cree k 4  

Soldotna Creek4 

Stream count 

Stream count 

Stream count 

Stream count 

Stream count 

Observations 

Observations 

Observations 

Nelson 1983. 

2 Early run counted from 11 June through 23 July.  

Flagg 1982. 

Personal communications, George Ell i o t t ,  U.S. Fish and Wild1 i f e  Service. 
Observations only; surveys variable in 1 ength and 1 ocation. 



Table 5. Bank d i s t r i b u t i o n  and t i m i n g  o f  salmon escapement recorded by side-scan 
sonar i n  the  Kenai, K a s i l o f ,  Crescent, and Sus i tna  R ivers ,  1979-198Z1. 

S i  te-Species Percent  o f  T o t a l  F i sh  Targets  
Bank 1982 1981 1 980 1979 

Kenai R. Sockeye 
Nor th  Bank 39 7 2 6 1 7 2 
South Bank 6 1 28 39 28 
Both Banks 100 100 100 100 

K a s i l o f  R. Sockeye 
Nor th  Bank 7 3 6 9 52 53 
South Bank 2 7 3 1 48 47 
Both Banks 100 100 100 100 

Crescent R. Sockeye 
No r th  Bank 54 57 4 9 3 

South Bank 4 6 4 3 51 3 

Both Banks 100 100 100 100 

Susi tna R. Sockeye 
East  Bank 4 

4 
5 1 18 2 3 

West Bank 49 82 77 
Both Banks 100 100 100 100 

Susi tna R. P ink  
East  Bank 4 

4 
9 2 7 1 7 1 

West Bank 8 29 29 
60 th  Banks 100 100 100 100 

Sus i tna  R. Chum 
East Bank 4 91 

4 
79 91 

West Bank 9 21 9 
Both Banks 100 100 100 100 

Sus i tna  R. Coho 
East Bank 4 

4 
70 29 47 

West Bank 30 7 1 53 
Both Banks 100 100 100 100 

F i f t y  Percent  Passage Date 
1982 1981 1980 1979 

Based on es t imated  r u n  t i m i n g  when coun te rs  removed p r i o r  t o  end o f  sockeye run.  
2 D a i l y  counts  by bank n o t  determined a f t e r  post-season adjustment  o f  t o t a l  d a i l y  

counts.  
3 South-bank counts  es t imated  us ing  h o u r l y  v i s u a l  and m u l t i p l e  t ransducer  sonar 

counts  . 
Mid-season data l o s s  prevented de te rm ina t i on  o f  bank d i s t r i b u t i o n  and t im ing .  
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t i o n  d u r i n g  t h e  t a i l  end of t h e  run  (54% o f  t h e  counts f rom 28 J u l y  through 4 
August occurred between 2300 hours and 0500 hours ) .  

The peak d a i l y  passage r a t e  o f  93,779 f i s h  a t  t h e  sonar s i t e  occur red  on 20 Ju l y ,  
one day p r i o r  t o  t he  m idpo in t  of t he  r u n  (Table 5 ) .  E igh t y  percen t  of t he  escape- 
ment occurred i n  a p e r i o d  o f  12 days (Table 6 ) .  A l l  t h ree  data p o i n t s  a r e  w i t h i n  
the  h i s t o r i c a l  range; however, t he  e n t r y  p a t t e r n  (expressed as t o t a l  days f o r  80% 
of t h e  run )  i s  approx imate ly  1 .4  days s h o r t e r  than the  l a s t  10 years  (1  972-1 981 ) . 
The bimodal appearance o f  t he  d a i l y  escapement can be p a r t l y  a t t r i b u t e d  t o  t he  
e f fec ts  of t he  commercial f i s h e r y .  No apparent d i f f e r e n c e s  i n  r un  t i m i n g  were 
d iscerned between banks o f  t he  r i v e r  a t  t he  sonar s i t e  (Appendix Tables 10 and 
11).  

Some d i f f e r e n t i a l  i n  r e t u r n  t i m i n g  t o  the  t r i b u t a r i e s  was observed a t  w e i r  s i t e s ,  
w i t h  increased d i s tance  f r om the  sonar s i t e  r e s u l t i n g  i n  a l a t e r  50% passage date. 
Respect ive 50% dates a t  Hidden Lake, Lower Russian Lake, and Q u a r t z  Creek were 27 
J u l y  (F lagg  1982), 4 August (Nelson 1983), and 7 August (F lagg 1982). 

A t o t a l  of 1,787 sockeye salmon were cap tu red  i n  f i shwhee ls  (Appendix Table 12)  
and sampled f o r  age, leng th ,  weight,  and sex c h a r a c t e r i s t i c s .  An a d d i t i o n a l  523 
sockeye salmon were taken i n  t he  Kenai R i ve r  by g i l l  n e t  and s i m i l a r l y  sampled. 
Age composi t ion a n a l y s i s  showed very  l i t t l e  change as t h e  season progressed, 
rang ing  from 86.1% t o  88.5% age 5, f i s h ,  and averaging 87.5% age 5, f i s h  when 
weighted by numbers i n  the  t o t a l  escapement (Table 7) .  The age composi t ion o f  
f i s h  captured by g i l l  n e t  was 75.9% age 5, (Appendix Table 13).  Average l e n g t h  
and we igh t  data by age c l a s s  and sex, and r a t i o  o f  males t o  females sampled i s  
presented i n  Appendix Tables 14 and 15. 

Sonar counts  a t t r i b u t e d  t o  p i n k  salmon, coho salmon, and ch inook salmon (Appendix 
Table 1 ) a r e  cons idered minimum es t imates .  Run t im ing ,  counter  1 i m i t a t i o n s ,  and 
spawning s i t e  l o c a t i o n s  r e l a t i v e  t o  t h e  sonar s i t e  a r e  f a c t o r s  d iscussed i n  
Tarbox e t  a1 . (1 981 and 1982) which i n f l u e n c e  accuracy o f  escapement es t imates  
f o r  these species.  No a d d i t i o n a l  mainstem p i n k  salmon, coho salmon, and ch inook 
salmon escapement es t imates  were made, b u t  some a d d i t i o n a l  i n f o r m a t i o n  concern ing 
t r i b u t a r y  spawning popu la t i ons  i s  summarized i n  Table 4. 

Sockeye salmon sonar counts  appear t o  be a r e l a t i v e l y  accura te  measure of escape- 
ment w i t h i n  t he  Kenai R i v e r  drainage. The magnitude o f  the  r u n  (more than 600,000 
f i s h )  and s h o r t  d u r a t i o n  o f  e n t r y  a r e  i d e a l  f o r  coun t i ng  w i t h  t h e  Bendix system. 
I n  a d d i t i o n ,  t h e  shore-o r ien ted  m i g r a t o r y  behav io r  o f  t he  l a t e  r u n  p robab ly  
r e s u l t s  i n  most f i s h  moving through t he  hydroacous t i c  beam. F i n a l l y ,  i t  i s  f e l t  
t h a t  o n l y  l i m i t e d  sockeye salmon spawning occurs below t h e  sonar s i t e .  

K a s i l o f  R i v e r  

A t o t a l  o f  164,123 f i s h  t a r g e t s  were counted a t  t he  K a s i l o f  R i v e r  sonar s i t e  f r om 
10 June through 3 August 1982 (Appendix Table 16) .  The appor t ioned  sockeye 
salmon count  o f  161,245 was expanded t o  account f o r  f i s h  m i g r a t i o n  i n t o  t he  
system a f t e r  3 August, r e s u l t i n g  i n  a t o t a l  sockeye salmon escapement es t ima te  
o f  180,239 (Table 1 ) . Th i s  t o t a l  exceeds t h e  maximum escapement goal o f  150,000 
f i s h  by 20%; 1982 was the  f o u r t h  consecut ive yea r  i n  which t h e  maximum escape- 
ment goal  was exceeded. A f t e r  FRED D i v i s i o n  hatchery requi rements were met 



Table 6. Date of cumulative percent of l a t e  r u n  sockeye salmon counts recorded 
in the Kenai River, 1968-198Z1. 

Date by 10% interval  
Year 10% 202 30% 40% 50% 60% 70% 80% 90% 100% 

Date on which percentage level equaled o r  exceeded. 

2 Estimated 1% of the escapement occurred a f t e r  2 August. 

3 Estimated 4% of the escapement occurred a f t e r  4 August. 



Table 7. Age composition of sockeye salmon co l l ec t ed  in the  Kenai River ,  1969- 
1 982. 

Sample Percent  Composition by Age Class Sampl e 
Period 3 2 42 5 2 62 43 53 6 3 Other Size  

6122-7/07/52 0 .7  6.0 86.1 3.3 4 .0  151 

7118-7/21/82 0.1 4.9 88.5 2.4 4.1 9 54 

7122-7/31/82 6.7 86.5 0.1 3.4 3.2 682 

Seasonal 
Sumary  

1979-1 981 percentages weighted by t o t a l  numbers of f i s h  in escapement. 

1978 weighted - Source: Bethe e t  a l .  (1980). 



(11,571 f ish used for  egg takes, Flagg 1982), the remaining potential spawners 
numbered 168,668, or 1 2 %  over the maximum escapement goal . 
Approximately 59% of the estimated sockeye salmon escapement was enumerated in 
clearwa te r  t r ibutar ies  of Tustumena Lake (Tab1 e 8 ) .  Estimated escapement number, 
and percent of total  escapement (Table 9 ) ,  calculated for  each t r ibutary,  were 
within historical ranges. Weir counts for  Bear and Glacier Flats Creeks were 
within spawner density ranges calculated by Namtvedt and presented in Tarbox e t  
a l .  (1982). 

The midpoint of the escapement counts occurred on 19 July (Table 5 ) ,  six days 
l a t e r  than the mean date (1968-1981 ) , b u t  within the historical range presented 
in Table 10. Eighty percent of the escapement occurred in 33 days, consistent 
with the trend (reported by Tarbox e t  a l .  1982) towards increased run duration 
observed since 1979. No appreciable differences in run timing were discerned 
between f i s h  migrating up  each bank of the river (Table 5 and Appendix Tables 
17 and 18) .  

Spawning ground tag recovery data are  presented in Appendix Table 19, and sumar- 
ized in Table 11 and Figure 7. When the number of tags recovered in each tribu- 
tary i s  expressed as a percentage of the total  recovered and grouped into 10 to  
12-day tagging periods, some general trends are  seen (note: tag recovery e f fo r t  
was variable; there were weirs on Bear and Glacier Flats Creeks). I t  appears 
that  individual tr ibutary returns generally overlap in timing a t  the sonar s i t e ,  
b u t  peaks may vary s l ight ly with a sequence of Nikolai, Bear, and Glacier Flats 
Creeks as the season progresses. However, additional data (par t icular ly tag 
recoveries on un-weired t r ibutar ies )  i s  necessary to  draw firm concl usions about 
different ial  migratory timing by stocks in the r iver .  

Tag recovery data were a1 so examined to determine mean lake residence time of 
f i sh  bound for  Bear and Glacier Flats Creeks (Table 11).  I t  appears tha t ,  as  
might be expected, travel time (residence time) was greater f o r  f i sh  bound for  
Glacier Flats Creek. There was also a tendency for  residence time to be shorter 
as the season progressed. For example, Bear Creek sockeye salmon tagged 19-30 
June averaged 32.3 days between the sonar s i t e  and weir while those f i sh  tagged 
between 25 July and 3 August had a mean lake residence time of 18.5 days (Table 
11). 

Run timing, counter 1 imitations, and spawning locations relat ive to the sonar 
s i t e  a r e  factors which prevent escapement estimates f o r  Kasilof River pink salmon, 
coho salmon, and chinook salmon. Weir counts of chinook salmon and coho salmon 
were, however, conducted by the Fisheries Rehabilitation, Enhancement, and 
Development (FRED) Division for  Crooked Creek (a lower river tr ibutary of the 
Kasilof River). A total  of 9,226 chinook salmon of Crooked Creek origin were 
enumerated in 1982 (Flagg 1982). This incl uded the sport f i sh  harvest (2,787), 
weir counts (3,503 adul ts  and 2,083 one-year jacks), and spawners below the weir 
(853). Of the 4,356 estimated adult spawners, over 50% are thought to  be of 
hatchery origin. Information on run timing a t  the weir i s  available in Flagg 
(1 982). The coho salmon count a t  the Crooked Creek weir was 1,144 (Fl agg 1982). 

Migratory behavior data analysis revealed bank, sector,  and hourly distribution 
patterns similar to  those exhibited over the previous three seasons (Tarbox e t  
a1 . 1982). Preference of sockeye salmon for  the north bank of the r iver  (73% of 



Table 8. Peak sockeye salmon escapement counts  i n  seven index areas, K a s i l  of R i ve r  dra inage,  1976-1 98Z1. 

Sys tem Tota l  
Year N i k o l a i  C rys ta l  C lear  G l a c i e r  F l a t  Seepage Moose Bear index count 

Counts s tandard ized t o  common u n i t  f o r  years  i c  which t he  e n t i r e  stream was n o t  surveyed. R e l a t i v e  abundance pe r  
sec t i on  (when t h e  e n t i r e  stream system was surveyed) was used t o  e x t r a p o l a t e  f o r  years when o n l y  a  p o r t i o n  of the  
stream was surveyed. Numbers a re  rounded t o  t h e  neares t  hundred f i s h .  
FRED D i v i s i o n  w e i r  count .  
Inc ludes  3,365 f i s h  taken f o r  a r t i f i c i a l  propagat ion.  
Inc ludes  4,590 f i s h  taken f o r  a r t i f i c i a l  propagat ion.  
Inc ludes  440 f i s h  taken f o r  a r t i f i c i a l  propagat ion.  
Inc ludes  573 f i s h  taken f o r  a r t i f i c i a l  propagat ion.  
Inc ludes  1,794 f i s h  taken  f o r  a r t i f i c i a l  propagat ion.  
Inc ludes  3,866 f i s h  taken f o r  a r t i f i c i a l  propagat ion.  
Inc ludes  2,815 f i s h  taken f o r  a r t i f i c i a l  propagat ion.  
Inc ludes  1,512 f i s h  taken f o r  a r t i f i c i a l  propagat ion.  
Inc ludes  2,340 f i s h  taken f o r  a r t i f i c i a l  propagat ion.  
Inc ludes  3,690 f i s h  taken f o r  a r t i f i c i a l  propagat ion.  
Inc ludes  4,494 f i s h  taken f o r  a r t i f i c i a l  propagat ion.  
Inc ludes  4,487 f i s h  taken f o r  a r t i f i c i a l  propagat ion.  
Inc ludes  5,735 f i s h  taken f o r  a r t i f i c i a l  propagat ion.  
Inc ludes  5,836 f i s h  taken f o r  a r t i f i c i a l  propagat ion.  



Table 9. Dis t r ibut ion  (pe rcen t ) '  of sockeye salmon i n  t h e  major index t r i b u t a r y  
systems of Tustumena Lake, 1975-1982. 

Year Ni kol a i  Moose Bear Glac ier  F l a t  Other 

Percent of t o t a l  index count.  



Table 10. Date of cumulative percent of sockeye salmon counts recorded in the 
Kas i 1 of River , 1 968- 1 98Z1. 

Date by 10% Interval 
Year 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 

Date on which the percentage level was equaled or exceeded. 

An estimated 2% of the escapement occurred a f t e r  31 July.  

An estimated 11% of the escapement occurred a f t e r  3 August. 



Table 11. Tagging period, number of tags recovered, and mean residence time in 
Tustumena Lake of sockeye salmon bound fo r  Bear and Glacier Fla ts  
Creeks , 1 98Z1. 

Mean Residence 
Tributary Tagging Period Tags Recovered Time in Lake,  Days 

Bear Creek 6/19 - 6/30 3 32.3 

7/25 - 8/03 

Glacier Fla ts  Creek 7/01 - 7/12 

Fish tagged a t  the Kasilof River slackwater sonar s i t e .  



Figure 7. 

6/01 -6/30 7/01 - 7 /  12 7/13-7/24 7/25-8/03 

Date 

Percent o f  t o t a l  tags recovered i n  Tustumena Lake t r i b u t a r i e s  (grouped 
by date o f  tagg ing  a t  t he  sonar s i t e )  expressed i n  number o f  f i s h  
enumerated by sonar dur ing  each tagging per iod.  

- 2 3- 



the t o t a l )  was the only substantial  deviation from migratory behavior pat terns  
establ  i shed since 1979 (Table 5 ) .  Seasonal changes in  sector  d i s t r ibu t ion  on 
the north bank (counts recorded in sectors  6 through 12 averaged 53% of the 
t o t a l  counts pr ior  t o  and a f t e r  10 Ju ly )  coincided with increased run strength 
(Figure 8; 80% of the to ta l  counts occurred a f t e r  10 Ju ly ) .  The south-bank 
counts were dis t r ibuted re1 a t ive ly  equal ly in inner and outer  sectors  (average 
40% and 54% in sectors  1-4 and 9-12, respect ively)  before increased dai ly  passage 
r a t e s  which occurred around 15 July.  After t h i s  da te ,  the majority (57%) of the 
f i s h  counted were within 4.2 m from shore. 

Hourly d i s t r ibu t ion  of f i s h  passage was somewhat higher near both banks between 
2300 hours and 0800 hours f o r  the f i r s t  half of the season (Figure 9 ) .  However, 
during the main portion of the r u n  i n  mid-July, counts were more evenly d i s t r i -  
buted throughout the day w i t h  a s l i g h t  preference fo r  the time period between 
0500 hours and 1000 hours. 

A to ta l  of 2,565 salmon were captured i n  fishwheels a t  the Kasilof River sonar 
s i t e  from 10 June through 3 August 1982 (Appendix Table 28) .  Age composition of 
the sockeye salmon sampled was primarily four-year-old (30.6% age 4,) and f ive-  
year-old (54.4% age 5,) f i s h  (Table 12).  Average length and weight data by age 
c l a s s ,  and sex and r a t i o  of males t o  females a r e  presented in Appendix Tables 29 
and 30. 

The accuracy of Kasilof River sockeye salmon escapement est imates has been suspect 
due t o  apparent offshore migration a t  the sonar s i t e  in previous years.  To date ,  
e f f o r t s  made t o  quantify the  magnitude of mid-river migration t o  assess  the extent  
of undercounting have been unsuccessful. Data from other Cook I n l e t  sockeye 
salmon sonar counting operations have indicated a de f i n i t e  inshore migration 
tendency i n  g lac ia l  systems but suggest t h a t  water veloci ty  and bottom topography 
influence f i s h  behavior and consequently the manner i n  which f i s h  migrate over 
the sonar subst ra te .  

I t  i s  apparent from visual  (oscil loscope) monitoring and recorded counts a t  the 
Kasilof River sonar s i t e  t h a t  f i s h  cross the subst ra te  in a l l  sec tors .  The 
counters have been adjusted manually t o  compensate f o r  undercounting in the 
middle sectors  (4  through 8 )  by overcounting i n  the inner and outer  sec to rs ,  
giving the appearance of a substant ia l  offshore migration in the sector  data.  
However, visual  monitoring of f i s h  crossing the subs t ra te ,  leads t o  a d i f fe ren t  
in te rp re ta t ion .  I t  appears t h a t  the  decline i n  crossings by sector  with increased 
distance from shore has been masked by undercounting compensation, and t h a t  the 
degree of compensation increases with distance from shore (primari ly in sectors  
10-12). The r e su l t s  suggest t ha t :  

1 ) Sector d i s t r ibu t ion  was hi ghest inshore and gradually decreased 
through sector  12; 

2) Because some f i s h  were counted i n  sec tor  12, there i s  presumed t o  
be some offshore migration; and 

3)  The method by which the counter was adjusted t o  compensate f o r  
undercounting i n  the middle sec to rs  resul ted  i n  an accurate 
escapement est imate f o r  f i s h  passing over the subst ra te .  
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Table 12. Age composi t ion of sockeye salmon c o l l e c t e d  i n  t h e  K a s i l o f  R i ve r ,  
1969-1 982. 

Percent Composi t ion by Age Class 
Year 32 2 5 2  6 2 4 3 5 3 6 3 Other  Sample 

1979-1 981 percentages weighted by t o t a l  numbers i n  escapement. 



To t e s t  the  l a s t  s tatement ,  d a i l y  osc i l loscope  counts were expanded t o  co r rec t  
f o r  i n t e r v a l s  not monitored and to t a l ed  f o r  the  season. In e f f e c t ,  the  o s c i l l o -  
scope was used a s  an underwater counting tower. Daily counts generated by 
expansion of osc i l loscope  counts (season t o t a l  - 159,655), and da i ly  sonar 
counts (season t o t a l  - 163,845) a r e  presented in Appendix Table 31. S t a t i s t i c a l  
analys is  ind ica te s  no d i f ference  (a = 0.05) between the  two es t imates  generated 
f o r  each bank. 

Crescent River 

A t o t a l  of 49,202 f i s h  t a r g e t s  were enumerated in the  Crescent River from 1 Ju ly  
through 31 Ju ly  1982 (Appendix Table 32).  The apportioned sockeye salmon count 
of 49,091 was expanded t o  58,957 t o  account f o r  f i s h  passing t h e  sonar s i t e  
a f t e r  31 Ju ly  (Table 1 ) .  This escapement es t imate  exceeded the  escapement goal 
of 50,000 es tabl i shed in 1979 (Tarbox e t  a l .  1982) by 18%. 

As i n  past  yea r s ,  t h e  majori ty (97%) of sockeye salmon migrated upstream within 
3 m of shore a t  the  sonar s i t e  (Figure 10) .  A s l i g h t l y  more of fshore  d i s t r i b u -  
t i o n  was observed in both banks a t  t he  beginning of the  season when the  water 
ve loc i ty  was a t  a minimum level  and numbers of f i s h  were low ( i t  should be noted 
t h a t  t h e  even d i s t r i b u t i o n  recorded on the  north bank from 9 t o  10 Ju ly  and the  
south bank from 11 t o  13  July was an a r t i f a c t ,  introduced t o  c o r r e c t  f o r  days 
when s e c t o r  and hourly d a t  were not a v a i l a b l e ) .  Peaks in  hourly passage r a t e  
occurred from 1300 hours through 2000 hours on both banks (Figure 11) .  

The peak da i ly  passage of 4,906 f i s h  occurred on 20 Ju ly  (Appendix Tables 40 and 
4 1 ) ,  one day p r i o r  t o  t h e  midpoint of  the r u n  (Table 5 ) ,  but on t h e  same day a s  
the  average 50% passage da te  f o r  the  previous three  yea r s  (Tarbox e t  a1 . 1982). 
Eighty percent of the  r u n  passed the  sonar counters i n  22 days (Table 13) .  

A t o t a l  of 743 sockeye salmon were captured f o r  age-weight-length ana lys i s  
(Appendix Table 43).  As i n  pas t  y e a r s ,  t he  sample was primari ly f ive-year-old 
(79.2% age 5,) f i s h  (Table 14) .  Average length and weight by sex and age c l a s s ,  
and the  r a t i o  of males t o  females f o r  sockeye salmon sampled a r e  presented in  
Appendix Tables 44 and 45. 

Sockeye salmon sonar counts appear t o  be a r e l a t i v e l y  accura te  measure of escape- 
ment i n t o  Crescent Lake. River condit ions (notably ve loc i ty )  d i c t a t e  inshore 
migrat ion,  placing f i s h  within the  hydroacoustic beam. Visual counts during the 
day were used t o  a d j u s t  sonar counters ,  and provide escapement es t imates  f o r  per- 
iods (9-10 Ju ly  on t h e  north bank, 11-13 July on the  south bank) i n  1982 when 
transducer  problems a f fec ted  sonar accuracy. 

Susi tna  River 

Salmon escapement es t imates  by species  reported f o r  1982 a r e  a compilation of 
data gathered f o r  t h e  Susi tna Hydroelectr ic  Projec t  (ADF&G 1983) a s  well a s  
information from Upper Cook I n l e t  sonar opera t ions  a t  Susi tna S ta t ion .  

Data from sonar and fishwheel operat ions a t  Susi tna S ta t ion  over the  pas t  f i v e  
years  have provided some evidence concerning the  f a c t o r s  which influence the  
accuracy of sonar counts a t  t h i s  s i t e .  The evidence (along with research per- 
formed f o r  the  Susi tna Hydroelectr ic  Projec t  and Sport Fish Division) suggests  





North Bank South Bank 

Figure 11. Crescent River side-scan sonar count hourly d i s t r ibu t ion  over time (two-hour increments grouped in 
three-day time per iods) ,  1 July - 31 July 1982. See Appendix Tables 37-40. 



Table 13. Date of cumulative percent of sockeye salmon counts recorded in the 
Crescent River, 1979-1 982'. 

Date by 10% Intervals  
Year 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 

1 

Date on which the percentage level was equaled or exceeded. 
2 

An estimated 3% of the escapement occurred a f t e r  9 August. 
3 

An estimated 11% of the  escapement occurred a f t e r  31 July.  



Table 14. Age composition of sockeye salmon collected in the Crescent River, 
1979-1 982. 

Percent Composition by Age Class Samp 1 e 
Year 32 4 2  52 6, 4 3 5 3 ti 3 Other Size 

Percentages weighted by total  numbers in escapement. 



that chum salmon, coho salmon, and chinook salmon do not exhibit  strong inshore 
orientation a t  Susitna Station, and are ,  therefore, only part ia l ly  subject to 
sonar enumeration and f i s  hwheel capture. A1 so, r iver conditions inf l  uence mi gra- 
tory behavior of general ly shore-oriented species (sockeye salmon and pink 
salmon) ; specifically , higher water levels and increased velocity tend to force 
f ish inshore and to  the bottom which increases the i r  exposure to the hydroacous- 
t i c  beam and fishwheel capture. The difference in migratory behavior between 
species further resul ts  in problems in apportioning sonar counts based on fish- 
wheel catches. That i s ,  f ish that  cross the substrate in the outer sectors may 
not be subject to  fishwheel capture, resulting in apportioned counts being biased 
toward those species which exhibit the strongest inshore preference. The degree 
t o  which these factors affect  the accuracy of apportioned sonar counts i s  depen- 
dent on total  count distribution and r u n  strength of each species relat ive to  
the others. 

In 1982 several problems occurred which greatly influenced escapement estimates 
a t  Susi tna Station. The loss of the west-bank counter for  11 days (25 July - 
4 August) during the peak of salmon escapement resulted in low estimates for  a l l  
species. There were also s i t i ng  problems which contributed to  low estimates 
(in comparison to Yentna Station) during periods when the west bank counter was 
operational. General f i e ld  and oscilloscope observations indicated that both 
west-bank s i t e s  exhibited some degree of substrate f l u t t e r  and target loss 
throughout the periods of operation. This evidence suggested a drop-off in 
bottom contour near the end of the substrate which generally resu l t s  i n  a weak 
and fluctuating target.  Attempts to s tab i l ize  the substrate are effective only 
during stable water-level periods which occur infrequently on the Susitna River. 
The net resul t  of the inabi l i ty  to  s tab i l ize  the target was probably a loss of 
data due to s l igh t  missaiming of the transducer which occurred as the substrate 
changed configuration during periods of fluctuating water levels. Additional 
s i t e s  were explored in the vicinity of Susitna Station; however, the chosen s i t e s  
incorporated the best combination of s i t e  character is t ics  available. 

The east-bank s i t e ,  although stable and conducive to  sonar substrate placement, 
exhibited sector distribution problems not seen in previous years. Although 
increased river velocity in mid-season improved the dis t r ibut ion,  i t  appears 
that  substantial offshore migration outside the counting range of the sonar did 
occur. Apportioning of counts was further complicated by fishwheel se lec t iv i ty ,  
as discussed above. 

Accuracy of salmon escapement estimates presented for the Susitna River in 1982 
i s  discussed in relation to  the above information in addition to potential prob- 
lems associated with Susitna Hydroelectric Project estimates. In a l l  cases, 
estimates a re  not considered absolute escapement counts for the river due to 
inherent problems in a1 1 estimation techniques, and distribution of spawners 
into t r ibutar ies  below and between s i t e s .  

Sockeye Salmon : 

An escapement range of 215,856 to 265,332 sockeye salmon was estimated for the 
Susitna River in 1982 (Table 1 ). The lower value combines sonar counts from 
Susi tna Station west bank (Appendix Tab1 e 46) and the mark-recapture estimate 
for  Sunshine Station (Appendix Table 47) .  The upper end of the range combines 



Yentna Stat ion sonar counts (Appendix Table 47) and the same tagging est imate 
from Sunshine Sta t ion.  The range exceeds the minimum escapement goal of 200,000 
f i s h  established in 1975 (Tarbox e t  a l .  1982) and i s  comparable t o  h i s t o r i c  
escapement estimates. 

Additional sockeye salmon escapement estimates f o r  the mainstem Susitna River 
above Susitna Stat ion made f o r  the Susitna Hydroelectric Project a r e  presented 
i n  Appendix Table 47. 

Spawning-ground surveys in index areas accounted fo r  60,845 sockeye salmon (Tab1 e 
15 ) ,  the highest count recorded since the i n i t i a t i o n  of index surveys i n  1972. 
Counts within most t r i bu t a r i e s  were generally comparable in magnitude w i t h  pre- 
vious years.  Exceptions, notably record counts a t  Chelatna Lake and the  west fork 
of the Yentna River, may have been a r e s u l t  of excel lent  counting conditions i n  
these normal l y  glacial  l y  occl uded t r i bu t a r i e s .  Survey conditions in  general were 
excel lent  due t o  low water throughout the drainage. Results from additional 
spawning-ground surveys conducted fo r  the Susitna Hydroelectric Project  and other 
projects  in the Susitna River drainage a r e  presented in Table 16. 

Analysis of the migratory behavior of sockeye salmon moving past  the west-bank 
counter indicated most f i s h  counted exhibited inshore preference during the per- 
iod from 1 through 24 July (Figure 12). Movement of the s i t e  downriver (4  August) 
resul ted  in an even d i s t r ibu t ion  offshore of f i s h  t a rge t s  counted. Hourly d i s t r i -  
bution of counts was r e l a t i ve ly  even throughout the day and consis tent  a s  the 
season progressed (Fi gure 13) .  

Evaluation of sec to r  d i s t r ibu t ion  information from east-bank sonar counts indi-  
cated a poor inshore or ienta t ion throughout the  period of enumeration (g rea te r  
than 60% of the  counts occurred in sec to rs  6-12). As on the  west bank, hourly 
counts were evenly d i s t r ibu ted  on a da i ly  basis .  

The midpoint of sockeye salmon sonar counts f o r  the west and e a s t  banks was 21 
July and 27 July ,  respectively (Table 5) .  Fishwheel catch midpoints were 23 July 
fo r  the west bank and 26 July f o r  the e a s t  bank (Appendix Tables 56 and 57). 
The l a t e r  date on the west bank (compared t o  sonar counts) resul ted  from removing 
the gear during the height of the sockeye salmon r u n  (equipment was removed on 25 
July when t he  bank caved i n ) .  The midpoint of the r u n  (both banks combined) cal-  
culated f o r  the Susitna Hydroelectric Project  (ADF&G 1983) was 24 July. 

A t o t a l  of 1,032 sockeye salmon were sampled f o r  age, length,  sex, and weight 
charac te r i s t i c s  a t  the Susitna Sta t ion sonar s i te .  The sockeye salmon sampled 
consisted of 59.6% age 5, f i s h  and 23.5% age 4, f i s h  (Table 17). Average length 
and weight data compiled by sex and age c l a s s ,  and r a t i o  of males t o  females a re  
presented in Appendix Tables 58 and 59. 

Sockeye salmon est imates from Yentna Stat ion were generally comparable t o  Susitna 
Stat ion west bank fo r  the  period when the upper s i t e  was i n  operat ion,  a s  they 
were fo r  the  e n t i r e  1981 r u n  (Tarbox e t  a1 . 1982; ADF&G 1982). The Sunshine 
Stat ion mark/recapture est imate was high in comparison t o  the sonar count a t  
t h a t  s i t e ;  however, the counter was not working properly during a portion of 
the run (Ba r r e t t ,  pers. comm.). The marklrecapture est imate in 1981 was approxi- 
mately 48% higher than the apportioned sonar count. Also, there was some drop 



Table  15. Peak sockeye salmon escapement coun ts  i n  S u s i t n a  River t r i b u t a r y  index a r e a s ,  1972-1982. 

. b... 8 

Index Area 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 

Byers Lake 1 1 1 1 5 0 
Talachul  i t n a  River2 6,501 12,362 6,186 5 ,105 13,210 
T r i n i  ty-Movie Lakes 350 7 5 0 0 42 
She l l  Lake 640 295 20 251 344 
Hewitt-Whiskey Lakes3 1,197 1 ,073 1,047 751 2,289 

1 Red Salmon Lake 
1 

250 
1 

160 
1 

142 
1 

376 
Punti  11 a Lake 1 

West Fork Yentna River  1 1 1 1 550 
Chela tna  Lake5 57 11 0 4 4 

F i s h  Lake 107 
1 

251 
1 

95 
1 

187 
1 

82 
Clea r  Creek7 30 
Stephan-Murder Lakesg 368 255 11 5 261 46 2 
Larson Lake 300 20 19 6 3 85 
Swan Lake1' 30 2 31 0 386 46 5 51 6 
Red S h i r t  Lake1' 200 4 7 1 159 21 5 

I 
W 

S u s i t n a  River  Drainage 
Total  Index Area 
Escapement1 10,000 15,000 8,000 7,400 18,400 36,500 26,800 17,100 44,900 58,000 60,800 

No c o u n t s  a v a i l a b l e .  
Inc ludes  c o u n t s  from Upper Talachul  i t n a  Creek,  Talachul  i t n a  Lake, Talachul i t n a  Creek,  North and South Judd 
S p r i n g s ,  Judd Spr ing  No. 2 ,  Judd Lake, and Upper T a l a c h u l i t n a  River index a r e a s .  
Inc ludes  Hewit t  Lake,  Whiskey Lake, Hewitt  Creek,  Huckleberry Creek,  and Christmas Tree  Creek index a r e a s .  
G l a c i a l l y  occluded.  
I n c l u d e s  Coffee  Creek and Snowslide Creek index a r e a s .  
Low v i s i b i l i t y - t u r b i d  wa te r .  
Known a s  Chunilna River  i n  p a s t  r e p o r t s .  
Inc ludes  Mama and Papa Bear Lakes index a r e a s .  
Inc l  udes P r a i r i e  Creek index a r e a s .  
Inc ludes  Slim Creek and "T" Creek index a r e a s .  
I n c l u d e s  Role J o  Creek index a r e a .  
Rounded t o  t h e  n e a r e s t  100 f i s h .  



Table 16. Salmon escapement counts i n  Sus i tna  R i ve r  t r i b u t a r i e s ,  1982. 

Peak Count o r  Escapement Est imate 
T r i  bu ta r y  Sockeye P ink  Chum Coho Chinook 

Larson Lake 5 ,0001 
F i s h  Lake 6,300" 3 41 " 
West Fork Yentna R i v e r  2 ,I 001 
Talachul  i tna  R iver  14 ,0001 3,1012 
Red Salmon Lake 1 ,0001 
Alexander Creek 4,7982 3 

Deshka R i ve r  20,0002 3 
Lake Creek 5,0512 
Bunco Creek 1 98" 
Byers Creek 1 ,110" 41 7" 56" 7 " 
Chase Creek 107" 36 " 15" 
Cheecha ko Creek 16" 
Chinook Creek 5 " 
Chul i t n a  R i ve r  863" 
Clear  Creek 52,l 001 7 ,5001 2 ,5001 982 " 
4 t h  o f  J u l y  Creek 702" 191" 4 " 56" 
Gold Creek 11 1 " 21 4 
Goose Creek 1 40" 
Honol u l  u Creek 27" 
I n d i a n  R i v e r  738" 1 ,346" 101 " 1,053" 
Jack Long Creek 21 3" 1 2 
Kashwi t n a  R i ve r5  156" 
Lane Creek 640" 114 5 " 47 " 
L i t t l e  Wi l l ow Creek 31 64 
Montana Creek 

4 " 887 
Portage Creek 169" 153'+ 88" 1 ,253" 
P r a i r i e  Creek 3, 844" 
Sheep Creek 527" 
Spink Creek 1 z 4  
Troublesome Creek 1 7 4 l  585 4 39" 36 
Wi l low Creek 821 " 
F i s h  Creek 5 ,875" 16" 191" 
Whiskers Creek 138" 176" 
Lower McKenzie Creek 23" 1 33" 
McKenz i e  Creek 1 7" 
L i t t l e  Portage Creek 1 40" 31 " 8 " 
5 t h  o f  J u l y  Creek 113" 1 " 
S k u l l  Creek 1 z 4  1 
Sherman Creek 24 " 
Susi t n a  R i v e r 6  605 " 506 " 2,238'+ 534 
Cache Creek 68" 2 
Answer Creek 24" 
Ques t i on  Creek 369" 
Unnamed Creek 8 " 
Slash Creek 6 " 
Gash Creek 74" 

To ta l  60 9 90,024 13,564 3,863 44,241 

-Continued- 



Table 16. Salmon escapement counts in Susitna River t r i b u t a r i e s ,  1982 (continued). 

UCI sockeye spawning ground surveys. 

Sport Fish Division surveys (Delaney and Hepler 1983). 

Includes sport  f i s h  harvest estimate (Delaney and Hepler 1983). 

Counts reported in A D F & G  1983. 

North Fork only. 

Sloughs along the mainstem above the confluence of the Susi tna ,  Chulitna, and 
Tal keetna Rivers. For s i t e  locat ions ,  see ADF&G 1983. 

River mile 97.8. 

Includes an estimated 7,726 f i s h  harvested i n  Alexander and Lake Creeks and the 
Deshka River (Del aney and Hepler 1983). 
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Table 17. Age composition of sockeye salmon collected in the Susitna River, 1975- 
1982. 

Percent Composition by Age Class Sample 
Year 3 2  4 2  5 2  6 2  4 3 5 3 6 ,  Other Size 

Percentages weighted by to ta l  numbers in escapement. 

Precocious males, age 3,, were excluded from the analysis  since a representat ive 
sample of t h i s  age c lass  was not taken each year.  



out of sockeye salmon in to  t r ibu ta ry  spawninq streams between Susitna Stat ion 
and Sunshine Stat ion.  Despite these problems, i t  appears t ha t  the t o t a l  reported 
estimate i s  probably a reasonable population index and comparable to  previous 
Susitna Stat ion data.  

Pink Salmon: 

An est imate of 926,807 pink salmon was obtained fo r  1982 (Table 1 8 ) -  composed 
of apportioned sonar counts from Yentna Stat ion and the e a s t  bank of Susitna 
Stat ion (Appendix Tables 47 and 60).  Escapement goals f o r  pink salmon have not 
been established f o r  the Susitna River; however, the 1982 t o t a l  was l e s s  than 
expected r e l a t i ve  t o  the parent year est imate.  The escapement est imate d id ,  how- 
ever,  r e f l e c t  the trend in t h i s  stock fo r  high re turns  in even-numbered years.  
Results of enumeration e f f o r t s  a t  addit ional  Susitna Hydroelectric s i t e s  a re  
presented i n  Appendix Table 47. 

Spawning-ground survey estimates accounted fo r  90,024 pink salmon in selected 
streams within the drainage (Table 16) .  Comprehensive surveys were conducted 
on t r i b u t a r i e s  and s ide  sloughs of the  Susitna River above Talkeetna (ADF&G 1983), 
b u t  remaining counts were obtained i n  conjunction with surveys of sockeye salmon 
spawning grounds and may not r e f l e c t  p i n k  salmon peak spawning periods o r  major 
spawning grounds. 

Sector and hourly d i s t r ibu t ion  data a re  unavailable f o r  the west bank counter 
which was not functional during the period when most p i n k  salmon migrated pas t  
Susitna Stat ion (based on timing of Yentna River and Susitna Stat ion east-bank 
sonar counts and fishwheel ca tches) .  An average of 61% of the east-bank counts 
recorded during the period of high pink salmon escapement (19 July through 4 
August) occurred over the offshore half of the subst ra te .  Hourly counts f o r  the  
same period were evenly d i s t r ibu ted  throughout the day. 

Peak dai ly  pink salmon counts a t  Yentna Stat ion and Susitna Stat ion east-bank 
sonar occurred on 29 July (Appendix Table 60 and ADF&G 1983), which was a lso  the 
midpoint of the respective runs (Yentna Stat ion timing based on fishwheel catch 
data and calculated t o  be one day l a t e r  than the Susitna Stat ion west-bank f i sh -  
wheel ) .  Compared t o  previous years ,  1982 r u n  timing data support a trend of an 
approximate one week difference in r u n  timing between even and odd years (Table 
5 and Tarbox e t  a1 . 1981 ). 

A t o t a l  of 308 pink salmon were sampled f o r  length ,  weight, and sex data a t  
Susi tna Sta t ion.  Results a r e  presented in Appendix Tables 61 and 62. 

Pink salmon estimates on the west bank a t  Susitna Stat ion were not made because 
the system was inoperative during the majority o f  the  r u n .  Yentna Stat ion counts 
appear t o  be high compared the west bank of Susitna Stat ion based on counts f o r  
the period from 1 July t o  24 July and 1981 r e s u l t s  (Tarbox e t  a1. 1982; ADF&G 
1982). The Yentna Stat ion est imate may, however, be a more accurate index of 
actual escapement because of be t t e r  coverage (two subs t ra tes )  on a smaller r i v e r  
and be t t e r  s i t e  charac te r i s t i c s .  I t  i s  unknown how Susitna Stat ion east-bank 
counts were affected by offshore d i s t r ibu t ion  (tendency t o  lower the es t imate)  
and f i  s hwheel s e l ec t i v i t y  (tendency t o  increase the es t imate) .  The mark/recapture 
estimate a t  Sunshine Stat ion was e s sen t i a l l y  equal t o  t h a t  of the e a s t  bank a t  



Table 18. Est imated chum salmon, p i n k  salmon, coho salmon, and ch inook salmon 
escapement recorded by side-scan sonar i n  t he  Susi tna R i ve r ,  1977- 
1  98Z1. 

Est imated Number o f  F i s h  
Year Pink Chum Coho ch inook  

Minimum chinook es t imates  f rom Spor t  F i s h  D i v i s i o n  a e r i a l  surveys. 

Complete surveys prec luded by h igh,  t u r b i d  water  cond i t i ons .  

Fishwheel ca t ch  r a t i o  es t imate .  

Fishwheel mark-recapture es t imate .  

Sum o f  Yentna S t a t i o n  (Sus i tna  H y d r o e l e c t r i c )  and Susi tna S t a t i o n  e a s t  
bank sonar es t imates .  

Sum o f  Yentna S t a t i o n  (Sus i  t na  H y d r o e l e c t r i c )  sonar es t imate  and Sunshine 
S t a t i o n  (Sus i  t na  H y d r o e l e c t r i c )  mark-recapture es t imate .  



Susi tna S ta t i on ;  however, t h e r e  a re  numerous p i n k  salmon spawning t r i b u t a r i e s  
between the two s i t e s .  Based on these f a c t o r s ,  i t  i s  d i f f i c u l t  t o  determine 
t h e  accuracy o f  t he  repo r ted  p i n k  salmon escapement i n  r e l a t i o n  t o  p r e v i o u s l y  
r epo r ted  escapements f o r  Sus i tna S ta t i on .  

Chum Salmon: 

A t o t a l  escapement es t ima te  o f  458,272 chum salmon was made f o r  t h e  Sus i tna  R i v e r  
(Table 18) ,  composed o f  Yentna S t a t i o n  sonar counts and t h e  Sunshine S t a t i o n  
mark/recapture es t imate  (ADF&G 1983). Th i s  t o t a l  does n o t  i n c l u d e  Susi t na  R i v e r  
mainstem o r  t r i b u t a r y  spawners (excep t i ng  Yentna R i v e r )  below Sunshine S t a t i o n .  
I n  c o n t r a s t ,  Sus i tna S t a t i o n  sonar counts f o r  chum salmon t o t a l e d  29,245 f i s h  
(Appendix Table 63) .  The es t imate  o f  458,272 chum salmon i,s t h e  l a r g e s t  ever  
recorded f o r  t he  drainage. Escapement es t imates  from a d d i t i o n a l  se lec ted  s i t e s  
on the  Susi tna R i ve r  above Ta l  keetna a re  presented i n  Appendix Table 47. 

Spawning-ground surveys enumerated 13,564 chum salmon w i t h i n  t he  Sus i tna  R i ve r  
dra inage (Table 16) .  As w i t h  p i n k  salmon, comprehensive enumerat ion e f f o r t s  on 
spawning grounds a r e  l i m i t e d  t o  t h e  Sus i tna  R i v e r  above Talkeetna. 

M ig ra to r y  behavior  i n f o r m a t i o n  was n o t  ava i  l a b l e  f o r  Susi t n a  S t a t i o n  west-ban k  
f i s h  t a r g e t s  a t t r i b u t e d  t o  chum salmon. More than 60% o f  t h e  counts  d u r i n g  t h e  
p e r i o d  o f  peak m i g r a t i o n  on t he  eas t  bank (19 J u l y  th rough  5  August) occur red  
i n  t he  of fshore sonar sec to rs  (F igu re  12) .  Hour ly  d i s t r i b u t i o n  d u r i n g  t h i s  per-  
i o d  was r e l a t i v e l y  even throughout  t h e  day (F igu re  13) .  

The peak passage date f o r  chum salmon (based on sonar counts)  occur red  on 1  August 
and 30 J u l y  f o r  Yentna S t a t i o n  and Sus i tna  S t a t i o n  e a s t  bank, r e s p e c t i v e l y .  F ish -  
wheel da ta  p lace  t h e  m idpo in t  o f  t h e  r u n  a t  2  August f o r  Yentna S t a t i o n  ( three-day 
t r a v e l  t ime f rom Susi tna S t a t i o n ,  ADF&G 1983) and 31 J u l y  on t h e  e a s t  bank a t  
Sus i tna S t a t i o n .  

A  t o t a l  o f  313 chum salmon were sampled f o r  age, l eng th ,  we igh t ,  and sex charac te r -  
i s t i c s  a t  Sus i tna S t a t i o n .  As i n  p a s t  years,  f ou r - yea r -o l d  chum salmon were t he  
dominant age c l a s s  (83.2%) ; however, t he  t r e n d  toward a  h igher  p r o p o r t i o n  o f  
th ree-  and f i ve - yea r -o l d  f i s h  i n  even years  was l e s s  apparent than  i n  even years  
s ince  1976 (Table 19) .  Length and we igh t  c h a r a c t e r i s t i c s  by age c l a s s  and sex, 
and the  r a t i o  o f  males t o  females a r e  presented i n  Appendix Tables 64 and 65. 

Yentna S t a t i o n  chum salmon sonar counts and the mark l recap tu re  es t ima te  a t  Sun- 
sh ine S t a t i o n  suppor t  p rev ious  susp ic ions  (Tarbox e t  a1 . 1981 ; Wal temyer e t  a l .  
1980) t h a t  Sus i t na -S ta t i on  appor t ioned  chum salmon counts  a r e  n o t  an accura te  
r e f l e c t i o n  o f  escapement, b u t  a  r e l a t i v e  index  o f  escapement magnitude (Waltemyer 
e t  a l .  1980; Tarbox e t  a1 . 1981 ). The r e p o r t e d  es t ima te  i s  a l s o  ques t ionab le  as 
a  t o t a l - d r a i n a g e  popu la t i on  es t ima te  because Yentna S t a t i o n  sonar counts a r e  sub- 
j e c t  t o  t h e  same problems as Sus i tna  S t a t i o n ,  and i t  i s  n o t  known what p r o p o r t i o n  
o f  t h e  p o p u l a t i o n  spawns i n  mainstem sloughs and t r i b u t a r i e s  below Sunshine Sta- 
t i o n .  

Coho Salmon: 

A  combinat ion o f  Yentna S t a t i o n  sonar counts and t h e  Sunshine S t a t i o n  mark/recap- 
t u r e  es t ima te  r e s u l t e d  i n  a  coho salmon escapement es t ima te  o f  79,824 f i s h  



Table 19. Unweighted age composition of chum salmon collected in the Susitna 
River, 1975-1982. 

Percent Composition by Age Class Samp 1 e 
Year 3 1 4 1 5 1 6 1 Size 



( exc lud ing  mainstem and t r i b u t a r i e s  o the r  than t he  Yentna R i ve r  below Sunshine 
S ta t i on ,  ADF&G 1983). Sonar counts a t t r i b u t e d  t o  coho salmon a t  Sus i tna S t a t i o n  
numbered 33,137 (Appendix Table 63).  The d i s p a r i t y  i n  counts a t  Sus i tna  S t a t i o n  
i n  comparison t o  the  above Susi tna H y d r o e l e c t r i c  es t imate  i s  due i n  p a r t  t o  l o s s  
o f  west bank da ta  du r i ng  c r i t i c a l  escapement pe r i ods ,  and suspected m i g r a t i o n  
ou t s i de  t h e  coun t i ng  range o f  t h e  s i d e  scan sonars (Tarbox e t  a1 . 1981 ) . Spawn- 
i n g  ground surveys accounted f o r  an es t imated  3,863 coho salmon (Table 16) i n  
se lec ted  t r i b u t a r i e s  and mainstem sloughs o f  t he  r i v e r .  Escapement es t imates  
f o r  o t h e r  Sus i tna H y d r o e l e c t r i c  P r o j e c t  s t a t i o n s  a r e  presented i n  Appendix Table 
47. 

Bank, sec to r ,  and hou r l y  d i s t r i b u t i o n  da ta  a re  n o t  a v a i l a b l e  f o r  t h e  t i n e  p e r i o d  
when coho salmon moved pas t  the  Sus i tna  S t a t i o n  west bank coun te r .  Sector  d i s t r i -  
b u t i o n  when most coho salmon were m i g r a t i n g  a long  t h e  eas t  bank i n d i c a t e d  
passage a t  t h e  o f f s h o r e  l i m i t  o f  the coun t ing  range (F igu re  12) .  Hou r l y  d i s -  
t r i b u t i o n  o f  counts was r e l a t i v e l y  even throughout  t h e  day as t he  season progressed 
(F igu re  13) .  

The m idpo in t  o f  escapement (measured by f ishwheel  ca tch)  on t h e  west bank was 2 
August (Appendix Table 56).  East-bank f ishwheel  catches and sonar counts reached 
m idpo in t  on 30 J u l y  (Appendix Table 57 and Table 5 ) .  

Three hundred and f i v e  coho salmon were sampled f o r  age, l eng th ,  weight ,  and sex 
c h a r a c t e r i s t i c s  a t  Sus i tna S t a t i o n .  The dominant age c l a s s  (74.4%) and age 4, 
f i s h  (Table 20).  Length and we igh t  c h a r a c t e r i s t i c s  by age c l ass  and sex, and t h e  
r a t i o  o f  males t o  females a r e  presented i n  Appendix Tables 66 and 67. 

As w i t h  chum salmon, coho salmon escapement es t imates  f rom Sus i tna  H y d r o e l e c t r i c  
P r o j e c t  s i t e s  suppor t  p rev ious  susp ic ions  t h a t  escapement es t imates  ob ta ined  a t  
Sus i tna S t a t i o n  do n o t  r e f l e c t  t o t a l  abundance o f  t h i s  species i n  t he  r i v e r .  
The repo r ted  es t ima te  does n o t  appear comparable t o  p rev ious  Susi tna S t a t i o n  
coho escapement est imates.  

Chinook Salmon: 

Chinook salmon escapement es t imates  have n o t  been undertaken a t  Sus i tna  S t a t i o n  
s ince  1978. M i g r a t o r y  behavior  n o t  conducive t o  enumeration by side-scan sonar, 
and e a r l y  r u n  t i m i n g  i n  comparison t o  o t h e r  salmon species, a re  t he  p r ima ry  
reasons f o r  t he  l a c k  of an enumerat ion program. The Petersen mark l recap tu re  
program conducted a t  Sunshine S t a t i o n  r e s u l t e d  i n  an es t ima te  of  52,347 f i s h  
(ADF&G 1983). Stream survey i n f o r m a t i o n  compi led t o  da te  i d e n t i f i e d  44,241 
chinook salmon i n  se lec ted  t r i b u t a r i e s  i n  t h e  Sus i tna  R i ve r  dra inage (Table 16).  
Petersen mark l recap tu re  es t imates  were a l s o  ob ta ined  f o r  Talkeetna and Cur ry  
s t a t i o n s  on the  upper Sus i tna  R i ve r  (Appendix Table 47).  

The m idpo in t  of t h e  chinook salmon r u n  a t  Yentna S t a t i o n  (based on f ishwheel  ca t ch  
r a t e s )  was approx imate ly  1  J u l y  (ADF&G 1983) , concur ren t  w i t h  s t a r t  o f  ope ra t i ons  
a t  Yentna and Susi tna S ta t i ons .  Run t i m i n g  i n f o r m a t i o n  f o r  o t h e r  Sus i tna  Hydro- 
e l e c t r i c  P r o j e c t  s t a t i o n s  i s  presented i n  ADF&G (1983).  Age, l eng th ,  sex, and 
we igh t  data f o r  Sus i tna  H y d r o e l e c t r i c  p r o j e c t  s i t e s  a r e  a l s o  found i n  ADF&G (1983). 

Index counts from surveys conducted by Spor t  F i s h  D i v i s i o n  s t a f f  on se lec ted  
t r i b u t a r i e s  t o t a l e d  36 $1 52 spawners (ADF&G 1983). The average f o r  s im i  1  a r  index  



Table  20. Unweighted age  composit ion o f  coho salmon c o l l e c t e d  i n  t h e  S u s i t n a  
R i v e r ,  1975-1 982. 

P e r c e n t  Composition by Age C l a s s  Samp 1 e 
Year 3 2 3 3 4 3 4 4  5 3 5 4 S i z e  



areas from 1976 t o  1979 was approx imate ly  57,000 chinook salmon. 

The repo r ted  chinook salmon es t imate  i s  an index f rom se lec ted  spawning streams 
w i t h i n  the  drainage. 

I n  summary, i t  appears t h a t  t he  e f fec t i veness  o f  sonar counters  a t  Sus i tna S t a t i o n  
i s  marg ina l  and g r e a t l y  dependent on r i v e r  cond i t i ons .  The mixed species and 
r e s u l t a n t  d i f fe rences  i n  m i g r a t o r y  behavior  l ead  t o  ser ious  quest ions concern ing 
the  use of  f ishwheels t o  appo r t i on  counts.  Consequently, t h e  escapement es t imates  
ob ta ined  a t  Sus i tna  S t a t i o n  should g e n e r a l l y  be viewed as a  measure o f  r e l a t i v e  
magnitude r a t h e r  than an absolute popu la t i on  est imate.  

Upper Cook I n l e t  Minor Systems 

Escapement es t imates  f o r  va r i ous  Upper Cook I n l e t  r i v e r s  n o t  r e g u l a r l y  moni tored 
by Commercial F i s h e r i e s  D i v i s i o n  s t a f f  a re  summarized i n  Table 21. 

Ch in i  t n a  Bay: 

A combinat ion o f  f o o t  and a e r i a l  surveys were conducted on Clearwater  and F i  t z  
Creeks and Ch in i t na  R i v e r  i n  1982. Peak counts were as f o l l o w s :  

F i  t z  Creek 100 cho salmon, 1,275 chum salmon, and 200 p i n k  salmon 
(25 August) .  

C learwater  Creek 1,000-1,500 coho salmon and 11,000-14,000 chum salmon 
(24 August) .  

Ch in i t na  R i ve r  1,500 chum salmon ( 9  August) .  

B i g  R i ve r :  

Cook I n l e t  Aquacul t u r e  Assoc ia t ion  operated two f i  shwheel s  i n  B i g  R i ve r  (seven t o  
e i g h t  m i l e s  upstream f rom Cook I n l e t )  and a  w e i r  on Wolver ine Creek ( o u t l e t  o f  
Wolver ine Lake). A e r i a l  surveys were conducted i n  a d d i t i o n a l  known c l ea rwa te r  
spawning areas. A  t o t a l  of  32,980 sockeye salmon were enumerated th rough t he  
we i r ,  and an es t imated  10,000 t o  20,000 sockeye salmon were counted i n  known 
spawning areas. Attempts t o  o b t a i n  an escapement es t imate  f o r  t he  dra inage based 
on Petersen mark/ recapture techniques have been i nconc lus i ve  t o  date.  Fu r the r  
i n f o r m a t i o n  can be ob ta ined  f rom Cook I n l e t  Aquacul ture Assoc ia t ion ,  Soldotna, 
A1 aska (Tom Mears , pers.  corn.  ) . 
Chakachatna-McArthur R i ve rs :  

Salmon escapement i n t o  t h e  Chakachatna-McArthur R ivers  was es t imated  f rom spawning 
ground surveys conducted as p a r t  o f  Chakachamna H y d r o e l e c t r i c  P r o j e c t  base l i ne  
environmental  s t ud ies .  I n d i v i d u a l  t r i b u t a r y  and s lough counts  a re  presented i n  
Bechte l  C i v i l  and Minera ls ,  Inc . ,  1983. Salmon escapement counts f o r  t h e  com- 
b ined drainages were: chinook salmon 3,529; sockeye salmon 78,570; p i n k  salmon 
28,040; chum salmon 1,949; and coho salmon 7,328. 



Table 21. Salmon escapement counts i n  s e l ec t ed  Upper Cook I n l e t  anadromous 
s t reams,  1982. 

Stream Name Method Soc keye Pink Chum Coho Chinook 

Fi t z  Creek1 Stream count 200 1,275 100 

Clearwater Creek1 Stream count 

Chini tna  River1 Stream count 1,500 

Big River2 Stream count 10,000-20,000 
Weir 32,980 

Chakachatna River- Stream count 78,570 28,040 1,949 7,328 3,529 
McArthur River3 

Chui tna River Stream count 
Tower 

S t r a i g h t  Creek Stream count 
(Clear  Fork Creek) 

Ni kolai Creek4 Stream count 

01 son Creek4 Stream count 

Dr i l l  Creek4 

Scarp Creek4 Stream count 
Coal Creek Stream count 12,240 
Theodore River4 

Lewis River4 606 

Fish Creek6 Weir-Stream count 28 ,I 64 

Cottonwood creek6 Wei r-Stream count 18,358 

Ship Creek4 Stream count 665 

Campbell Creek4 Stream count 88 

Nini lchi  k River7 Stream count 1,430 

Deep Creek7 Stream count 2,670 

Anchor River7 Stream count 1 ,540 

Packers Lake8 Weir 15,826 339 



Table 21. Salmon escapement counts in selected Upper Cook Inlet anadromous streams, 
1982 (continued). 

Ruesch and Browning, 1982. 

Personal communication - Tom Mears, Cook Inlet Aquaculture Association. 
Bechtel Civil and Minerals, Inc., 1983. 

Del aney and Hepler, 1983. 

Environmental Research and Technology, Inc., 1983. 

Personal communication - Robert Chlupach, ADF&G, FRED Division. 
Hammarstrom,l982. 

Cook Inlet Aquaculture Association, 1982 



Chui tna River : 

Salmon escapement in to  the Chuitna River was estimated from lower-river tower 
counts (pink salmon) and spawni ng-ground surveys (chinook salmon). Data were 
collected as  baseline information fo r  potential  coal f i e l d  development projects .  
Specific t r ibu ta ry  information can be found in Environmental Research and 
Technology, Inc. (1983). Reported counts f o r  the drainage were 3,634 - 4,028 
chinook salmon, 20,410 pink salmon, 1,085 coho salmon, and 30 chum salmon. 

Upper Cook In l e t  Westside Streams: 

Aerial surveys were conducted by Sport Fish Division s t a f f  t o  enumerate chinook 
salmon in selected streams (Delaney and Hepler 1983). Streams and corresponding 
peak chinook salmon counts were as follows: 

Chui tna River 3,438 
Lewis River 606 
Theodore River 1,368 
Ni kol a i  Creek 520 
Stra ight  Creek (Clear Fork Creek) 383 

Be1 uga River: 

Aerial surveys of t r i b u t a r i e s  enumerated 12,240 sockeye salmon in  the  west fork 
of Coal Creek. Chinook salmon surveys enumerated 188 spawners i n  Olson Creek, 
697 spawners in Dril l  Creek, and 184 spawners i n  Scarp Creek. 

Fish Creek (Big Lake): 

Enumeration was accomplished primarily through a weir operated below Big Lake. 
Additional counts were obtained through foot  surveys of the creek from the weir 
t o  the Tyonek power l i ne .  Final escapement est imates were 28,164 sockeye salmon 
and 5,201 coho salmon. Further information can be obtained from Robert Chlupach 
(pers.  commn. ) . 
Cottonwood Creek ( Cottonwood-Wasi 11 a Lakes) : 

A combination of weir counts and downstream foot  surveys enumerated 18,358 sock- 
eye salmon and 2,044 coho salmon. Further information can be obtained from 
Robert Chl upach (pers . comm. ) . 
Anchorage Area Streams: 

Stream surveys conducted in the Anchorage area by Sport Fish Division s t a f f  
(Delaney and Hepler 1983) resul ted  in counts of 68 chinook salmon i n  Campbell 
Creek and 665 chinook salmon i n  Ship Creek. 

South Kenai Peni nsul a Streams : 

Aerial surveys were conducted on the Anchor River, Deep Creek, and Ninilchik 
River by Sport Fish Division s t a f f  i n  1982. Reported chinook salmon escapements 
were 1,540, 2,670, and 1,430 f i s h  respectively (Hammarstrom 1982). 



Packers Creek (Packers Lake) : 

A t o t a l  o f  15,826 sockeye salmon and 339 coho salmon were counted through a  w e i r  
es tab l i shed  below the  o u t l e t  o f  Packers Lake (CIAA 1982). 
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APPENDICES 



Appendix Tab le  1 .  T o t a l  number of f i s h  t a r g e t s  and e s t i m a t e d  spec ies  c o m p o s i t i o n  reco rded  by s ide-scan sonar i n  
t h e  Kenai R i v e r ,  22 June t h r o u g h  4 August  1982 l .  

Es t ima ted  Species Composi ti on2 (Number o f  F i  sh) 
Date F i s h  T a r g e t s  Sockeye Cumula t ive  P i n k  Cumula t ive  Coho Cumula t ive  Chinook Cumula t ive  



Appendix Table 1 .  Total number of f i s h  t a r g e t s  and estimated species composition recorded by side-scan sonar in 
t h e  Kenai River,  22 June through 4 August 198Z1 (continued).  

Estimated Species Composition2 (Number of Fish)  
Date F i s h  Targets Sockeye Cumul a t i v e  Pink Cumul a t i v e  Coho Cumulative Chinook Cumulative 

Cn 

? Total 597,920 592,111 3,647 1,880 281 

Round-off e r r o r  est imated (worst case)  +/- 1 f i s h  per day. 

Based on r e l a t i v e  abundance in fishwheel catch.  

Remainder of r u n  ex t rapola ted  on normal r u n  timing. 



Appendix Table 2.  1982 n o r t h  bank o f  Kenai R i ve r  s ide-scan sonar counts  by sec to r .  



Appendix Table 3. 1982 south bank o f  Kenai R i ve r  s ide-scan sonar counts  by 
sec to r .  

S E C T O R  
O A I E  1 2 3 4 5 6 

C U M U L A T I V E  
T O T A L  l 0 l A L  



Appendix Tab1 e 2. Spawning stream tag  recovery e f f o r t s  , southern Southeastern Alaska, 
1981 (cont inued)  . 

Number of Survey Pealc Escapement Nunlber of Tags 

Stream . --- Surveys Dates Observed Recovered ---.---- 
0L)scrved ---_____ 

30 July 
12 August 
13 August 
16 September 
13 August 
16 September 
16 September 
1 7  September 
11 August 
1 7  September 
11 August 
11 August 
11 August 
4 September 
11 August 
4 September 
11 August 
4 September 
11 August 
1 September 
12 August 
2 September 
1 September 
12 August 
2 September 
12 August 
2 September 
12 August 
1 September 
1 September 
3 September 
12 August 
3 September 
12 August 
12 August 
3 September 
12 August 
3 September 

106-10-04 2 3 September 3 0 0 
21 September 1,250 0 0 

106-10-06 2 3 September None 0 0 
21 September 1,900 1 0 

-Continued- 
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Appendix Table 6. 1982 n o r t h  bank o f  Kenai R i v e r  s ide-scan sonar counts  by hour. 





Appendix Table  8. 1982 n o r t h  bank o f  Kenai R i v e r  s ide-scan sonar counts  by hour, three-day t ime  p e r i o d s .  

H O U R  CUMULATIVE  
D A T E  1-2 3-4 5-6 7-8 9 -10  11-12 13-14  15-16 17-18  19-20 21-22  23-24  TOTAL TOTAL 



Appendix Table 9. 1982 sou th  bank o f  Kenai R i v e r  s ide-scan sonar counts  by hour,  three-day t i m e  p e r i o d s .  

H 0 U K C U M U L A T I V E  
D A T E  1-2 3-4 5-6 7-8 9-10 11-12 13-14 15-16 17-18 19-20 21-22 23-24 TOTAL TOTAL 



Appendix Table 10. T o t a l  number o f  f i s h  t a r g e t s  and es t imated  spec ies composi t ion recorded by n o r t h  bank sonar 
i n  t h e  Kenai R i ve r ,  22 June through 3 August 1982'. 

Est imated Species Composi t i o n  (Number o f  F i s h )  
Date F i s h  Ta rge t s  Sockeye Cumulat ive P ink  Cumulat ive Coho Cumulat ive Chi nook Cumulat ive 



Appendix Table 10. Total number of f i s h  t a r g e t s  and estimated spec ies  composition recorded by north bank sonar 
i n  t h e  Kenai River,  22 June through 3 August 1982' (cont inued).  

Estimated Species  Composition (Number of F ish)  
Date Fish Targe ts  Sockeye Cumulative Pink Cumulative Coho Cumulative Chi nook Cumulative 

Total  232,976 230,796 1,311 731 138 

Round-off e r r o r  est imated (worst ca se )  +/- 1 f i s h  per day. 

Based on r e l a t i v e  abundance i n  fishwheel catch.  





Appendix Table 11. T o t a l  number o f  f i s h  t a r g e t s  and es t imated  species composi t ion recorded by south bank sonar i n  
t h e  Kenai R i ve r ,  22 June through 3 August 1982' ( con t inued) .  

- 
Estimated Species ~ o m p o s i  t i  on2  (Number o f  F i s h  

Date F i s h  Targe ts  Sock_eye Cumulative Coho Cumulative Chi nook Cumulative 

Round-off e r r o r  es t imated  (wo rs t  case) +/- 1  f i s h  per  day. 

2 Based on r e l a t i v e  abundance i n  f i shwhee l  catch.  



Appendix Table 1 2 .  Daily fishwheel catch by spec ies  on the  north bank of t he  Kenai 
River,  22 June through 4 August 1982l 2 .  

Date Sockeye Pink Coho Chi nook 

Total 3,375 2 3 9 2 

Fishwheel catch adjus ted  f o r  24 hours: d a i l y  catch x 24 hours 
hours open 

2 Two fishwheels operated on t h e  north bank from 17 Ju ly  through 31 Ju ly .  Catches 
presented f o r  t h i s  time period a r e  combined t o t a l s .  



Appendix Tab le  13. Age compos i t i on  of  sockeye salmon c o l l e c t e d  by t e s t  f i s h i n g  i n  
t h e  Kenai R i v e r ,  1982. 

Percent  Composi t ion by Age Class Samp 1 e  
Year 3 2  42 5, 6 2  4 3 5 3 6 3 Other  S i z e  



Appendix Tab le  14. L e n g t h  c o m p o s i t i o n  o f  t h e  m a j o r  age c l a s s e s  o f  sockeye salmon c o l l e c t e d  i n  t he  Kenai R i v e r ,  
1976-1 982l. 

Ma1 e - Female T o t a l  
Average Average Average 

Age Class-  L e n g t h  S tandard  Sample Leng th  S tandard  Sampl e Length  Standard  Sampl e R a t i o  
Year (mm ) D e v i a t i o n  S i z e  (mm) D e v i a t i o n  S i z e  (mm) D e v i a t i o n  S i z e  Ma1e:Female 

Length  measured from mid-eye t o  f o r k - o f - t a i l .  

S tandard  e r r o r .  



Appendix Table 15. Weight composi t ion of t h e  major  age c lasses  o f  sockeye salmon c o l l e c t e d  i n  t he  Kenai R i ve r ,  
1981-1982. 

Ma1 e Femal e T o t a l  
Average Average Average 

Age C l  ass- Weight Standard Sample Weight Standard Sample Weight Standard Sampl e 
Year (kg )  D e v i a t i o n  S i z e  (kg)  D e v i a t i o n  S i z e  (kg )  D e v i a t i o n  S i z e  

Standard e r r o r .  



Appendix Table 16. Total number of f i s h  t a rge t s  and estimated species composition recorded by side-scan sonar i n  
the  Kasi lof River, 10 June through 3 August 1982l. 

Estimated Species Coniposi t ion (Number of Fish) 
Date  Fish Targets Sockeye Cumulative Pink Cumulative Coho Cumulative Chinook Cumulative 



Appendix Table 16. Total number of f i s h  t a r g e t s  and estimated species composition recorded by side-scan sonar in 
the  Kasilof River,  10 June through 3 August 198Z1 (continued).  

Estimated Species Composition (Number of F ish)  
Date Fish Targets  Sockeye Cumulative Pink Cumulative Coho Cumulative Chi nook Cumulative 

Total 164,123 161,245 2,314 204 361 

Round-off e r r o r  est imated (worst case)  +/- 1 f i s h  per day. 
2 Based on r e l a t i v e  abundance in  fishwheel catch.  

Remainder of run ext rapola ted  based on normal r u n  timing. 



Appendix Tab le  17. T o t a l  number o f  f i s h  t a r g e t s  and e s t i m a t e d  spec ies  compos i t i on  r e c o r d e d  by n o r t h  bank sonar i n  
t h e  K a s i l o f  R i v e r ,  10 June t h r o u g h  3 August  1982'. 

E s t i m a t e d  Spec ies  Compos i t i on  (Number o f  F i s h )  
Da te  F i s h  T a r g e t s  Sockeye Cumula t ive  P i n k  Cumula t ive  Coho Cumula t ive  Chi nook Cumula t ive  
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Appendix Table 18. Total number of f i s h  t a r g e t s  and est imated spec ies  composition recorded by south bank in  t he  
Kasi l o f  River ,  10 June through 3 August 1982l (cont inued) .  

Estimated Species  Composition (Number of F i sh )  
Date Fish Targe ts  Sockeye Cumulative Pink Cumulative Coho Cumulative Chi nook Cumulative 

8/01 745 71 0 42,345 3 0 650 0 3 9 4 9 9 
8/02 793 7 56 43,101 3 2 682 0 3 9 5 104 
81 03 778 742 43,843 3 2 714 0 3 9 5 109 

Total 44,707 43,343 71 4 39 109 

Round-off e r r o r  est imated (worst  ca se )  +/- 1 f i s h  per day. 

Based on r e l a t i v e  abundance in  fishwheel ca tch .  



Appendix Table 19. Summary of Kasilof sona r - s i t e  tagged sockeye salmon recovered 
in  Tusturnena Lake t r i b u t a r i e s ,  1982. 

Tag No. Date Tagged Date Recovered 

N i  kolai Creek 

Crystal  Creek 

C1 e a r  Creek 

Tag No. Date Tagged Date Recovered 

Seepage Creek 

Crooked Creek 

Moose Cr 

00800 
00996 
00908 
0091 4 
0091 6 
01 930 
CF03230 
CF03180 
CF03184 
CF03388 
CF03537 
CF-03585 
CF03470 
CF03591 
CF03595 
CF03659 
CF03710 
C F037 24 
CF03732 
CF03734 
CF03785 
CF03815 
CF03928 
01 71 2 
01 808 
01 809 
01 667 
01 668 
01 775 
01 790 
01 802 
01 835 
01 852 
01 899 
01 907 



Appendix Tab le  19. Sumnary of K a s i l o f  s o n a r - s i t e  tagged sockeye salmon r e c o v e r e d  
i n  Tustumena Lake t r i b u t a r i e s ,  1982 ( c o n t i n u e d ) .  

Taq No. Da te  Tagged Date  Recovered 

Bear Creek 

Taq No. Date  Tagged Da te  Recovered 



Appendix Table 19. Summary of Kas i lo f  sonar -s i te  tagged sockeye salmon recovered 
i n  Tustumena Lake t r i b u t a r i e s ,  1982 (con t inued) .  

Tag No. Date Tagged Date Recovered 

Bear Creek, con t .  

CF03650 7/ 17/82 8/09/82 
CF03655 711 7/82 8/05/82 
CF03692 711 7/82 8/09/82 
CF03696 711 7/82 8/ 041 82 
CF03705 711 7/82 8/03/82 
CF03706 711 7/82 8/ 041 82 
CF03707 711 7/82 8/03/82 
CF03709 711 7/82 811 2/82 
CF03723 711 7/82 811 6/82 
CF03746 7/ 18/82 8/02/82 
CF03748 711 8/82 811 4/82 
CF03754 7/ 18/82 8 1  0 61 8 2 
CF03760 7/18/82 8/06/82 
CF03770 711 8/82 8/08/82 
CF03774 711 8/82 7/ 30132 
CF03786 7/ 18/82 8/02/82 
CF03787 711 8/82 811 6/82 
CF03799 711 8/82 8/06/82 
CF03806 711 8/82 8/04/82 
CF03816 7/ 18/82 8/03/82 
CF03819 7/ 18/82 8/05/82 
CF03829 711 8/82 7/ 28/82 
CF03840 7/ 18/82 8/06/82 
CF03843 7/ 18/82 8/08/82 
CF03844 7/ 18/82 8/ 041 82 
CF03847 71 18/82 8/05/82 
CF03849 711 8/82 8/05/82 
CF03852 7/ 18/82 8/02/82 
CF03870 7/ 18/82 3/05/82 
CF03877 711 8/82 8/ 081 82 
CF03889 711 8/82 8/ 1 4/82 
CF03896 711 8/82 8/04/82 
CF03900 7/ 18/82 8/02/32 
CF03902 7/ 18/82 811 2/82 
CF03902 711 8/82 8/08/52 
CF03917 711 8/82 8/03/82 
CF03919 711 8/82 8/ 041 82 
CF03920 711 8/82 8/05/82 
CF03921 7/18/82 811 6/82 
CF03925 711 8/82 8/06/82 
CF03954 7/18/82 8/07/82 
CF03958 711 8/82 8/03/82 
CF03987 711 8/82 8/09/82 
00795 711 9/82 811 3/82 
01 321 7/ 19/82 8 1  1 5/82 
01 485 7/ 19/82 8/09/82 
01 509 7/ 19/82 8/ 081 82 

Tag No. Date Tagged Date Recovered 



Appendix Tab le  19. Summary of K a s i l o f  s o n a r - s i t e  tagged sockeye salmon recove red  
i n  Tustumena Lake t r i b u t a r i e s ,  1982 ( c o n t i n u e d ) .  

Tag No. Date Tagged Da te  Recovered Tag No, Date Tagged Da te  Recovered 

Bear  Creek, c o n t .  

G l a c i e r  F l a t s  Creek 



Appendix Tab le  20. 1982 n o r t h  bank o f  K a s i l o f  R i v e r  s ide -scan  sonar coun ts  by 
s e c t o r .  

S E C T O R  
DATE 1 2 3 4 5 6 7 8 9 

C U M U U T I V L  
11 1 2  TOTAL TOTAL 



Appendix Table 2 1 .  1982 south bank of Kasilof River side-scan sonar counts by 
sec to r .  

C U H V U T l  vf 
TOTAL TOTAL 



Appendix Tab le  22. 1982 n o r t h  bank o f  K a s i l o f  R i v e r  s ide-scan sonar  c o u n t s  by s e c t o r ,  f i v e - d a y  t i m e  p e r i o d s .  

S E C T O R  CUI.IULAT J VE 
DATE 1 2 3 4 5 6 7 8 9 1 0  11 1 2  TOTAL TOTAL 



Appendix Tab le  23. 1982 s o u t h  bank o f  K a s i l o f  R i v e r  s ide -scan  sonar  coun ts  by s e c t o r ,  f i v e - d a y  t ime  p e r i o d s .  

S E C T O R  CUMUMTI VE 
DATE 1 2 3 4 5 G 7 8 9 10 11 1 2  TOTAL TOTAL 



Appendix Table  24.  1982 n o r t h  bank o f  Kas i lo f  R i v e r  s ide -scan  sonar  counts  by hour.  

H O U  
DATE 1 2 TOTAL 



Appendix Table  24. 1982 n o r t h  bank of Kasi lof  River  s ide - scan  sonar  c o u n t s  by hour ( c o n t i n u e d ) .  

H O U R  
DATE 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 TOTAL 



Appendix Tab le  25. 1982 s o u t h  bank o f  K a s i l o f  R i v e r  s ide-scan sonar coun ts  by hour. 

H O U R  
DATE 1 2 3 



A p p e n d i x  T a b l e  25. 1 9 8 2  s o u t h  b a n k  o f  Kas i  l o f  R i v e r  s i d e - s c a n  s o n a r  c o u n t s  by h o u r  ( c o n t i n u e d ) .  

H O U R  
DATE 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 TOTAL 



Appendix Tab le  26. 1982 n o r t h  bank o f  K a s i l o f  R i v e r  s ide-scan sonar coun ts  by hour ,  f i v e - d a y  t i m e  p e r i o d .  

DATE 

6 10-14 
6 15-19 
6 20-24 
6 25-29 
6 30- 4 

7 5- 9 
7 10-14 
7 15-19 

' 7 20-24 2 
1 7 25-29 

7 30- 3 

CUEIULATI VE 
TOTAL TOTAL 



Appendix Tab le  27. 1982 s o u t h  bank o f  K a s i l o f  R i v e r  s ide-scan sonar coun ts  by hour ,  f i v e - d a y  t i m e  p e r i o d s .  

1 1 O U R  C U F I U L A T I V E  
DATE 1-2 3-4 5-6 7-8 9-10 11-12 13-14 15-16 17-18, 19-20 21-22 2 3 - 2 4  TOTAI, TOTAL 



Appendix Table 28. D a i l y  f i shwhee l  c a t c h  by spec ies  on t h e  sou th  bank o f  t h e  
K a s i l o f  R i v e r ,  10 June th rough  3 August 1982' '. 

Date Sockeye P i n k  Coho Chi nook 

611 0182 0 0 0 0 
6/11/82 0 0 0 0 
6/ 1 2/82 0 0 0 0 
611 3/82 1 1  0 0 0 
6/ 141 82 4 0 0 0 
6/ I 5/82 S 0 0 0 
6/ 1 6/82 13 0 0 0 
6/ 17/82 6 0 0 0 
611 8/82 2 1 0 0 0 
61 19/82 5 2 0 0 0 
6120182 56 0 0 0 
6/21 /82 48 0 0 0 
6/22/82 13 0 0 0 
6/23/82 9 0 0 0 
6/24/82 19 0 0 0 
6/25/82 2 4 0 0 0 
6/ 26/82 13 0 0 0 
6/ 27/82 13 1 0 0 
6/ 281 82 6 0 0 0 
6/ 29/82 6 0 0 0 
6/30/82 8 0 0 0 



Appendix Tab le  28. D a i l y  f i s h w h e e l  c a t c h  by spec ies  on t h e  s o u t h  bank of  t h e  
Kasi  l o f  R i v e r ,  10 June t h r o u g h  3  August 1982 ( c o n t i n u e d ) .  

Date Sockeye P i n k  Coho Chi nook 

T o t a l  2,523 34 3  5 

Fishwheel  c a t c h  a d j u s t e d  f o r  24 hours  : d a i l y  c a t c h  x  24 hours  
hours  open 

2 TWO f i s h w h e e l s  opera ted  on t h e  s o u t h  bank f rom 23 June t h r o u g h  19  J u l y .  Catches 
p resen ted  f o r  t h i s  t i m e  p e r i o d  a r e  combined t o t a l s .  



Appendix Tab le  29. Length compos i t i on  of t h e  ma jo r  age c lasses  o f  sockeye salmon c o l l e c t e d  i n  t h e  K a s i l o f  
R i v e r  , 1976-1 982. 

Ma1 e Femal e To ta l  
Average Averaqe Averacre 

Age Class- ~ e n g t h '  Standard Sample ~ e n g t h  Standard Sample ~ e n g t h  Standard Sample R a t i o  
Year ( nun ) D e v i a t i o n  S i z e  (mm) D e v i a t i o n  S i z e  (mm) D e v i a t i o n  S i z e  ?lale:Female 

- - - 

Lengths measured f r om mid-eye t o  f o r k - o f - t a i l .  

Standard e r r o r .  

Sockeye salmon c o l l e c t e d  by f ishwheel .  





Appendix Table  31. Dai ly  sonar  coun ts  and expanded o s c i l l o s c o p e  c o u n t s  recorded  
on the Kas i lo f  River ,  1982. 

North Bank 
O s c i l l o s c o p e  Sonar  

South Bank 
O s c i l l o s c o p e  Sonar 

Date E s t i m a t e  Count E s t i m a t e  Count 

6/11 124 5 6 57 2 225 
6/12 240 80 594 227 
6/13 164 137 192 142 
6/14 122 1 8 2  122  109 
6/15 106 1 7 3  143  7 3 
6/16 236 21 0 90 9 9 
6/17 178 149 48 9 0 
6/18 21 0 186  300 205 
6/19 776 1 ,166  934 966 
6/  20 1 ,038  709 986 747 
6/ 21 492 502 738 481 
6/ 22 196 245 242 2 58 
6/ 23 21 4 189 330 269 
6/ 24 396 387 476 266 
6/ 25 526 366 152 287 
6/ 26 328 251 238 21 4 
6/27 248 227 254 292 
6/ 28 274 284 258 253 
6/ 29 188  3 54 200 293 
6/30 230 4 59 344 443 



Appendix Table 31. Daily sonar counts and expanded osc i l l o scope  counts recorded 
on the  Kasilof River ,  1982 (cont inued) .  

North Bank South Bank 
Osci 11 oscope Sonar Osci 11 oscope Sonar 

Date Estimate Count Estimate Count 

To ta l s  113,258 119,335 46,397 44,510 



Appendix Table 32. Total number of  f i s h  t a r g e t s  and est imated spec ies  composition 
recorded by s ide-scan sonar  in the  Crescent River,  1 July 
through 31 July 1982'. 

Estimated Species  Composition (Number of F ish)  
Date F ish  Targe ts  Sockeye C u m  Pink C um 

Total  49,202 49,091 

3 9,866 58,957 

' Round-off e r r o r  est imated (worst c a s e )  +/- 1 f i s h  per day. 

2 Based on r e l a t i v e  abundance i n  se ine  ca t ch .  

3 Remainder of r u n  ex t rapola ted  based on normal run timing. 
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Appendix Table 34. 1982 south bank of Crescent River side-scan sonar counts by sector. 

S E C T O I L  CUI,!ULATI VE 
DATE 1 2  3 4 5 6 7 8 9 10 11 1 2  TOTAL TOTAL 





Appendix Tab le  36. 1982 s o u t h  bank of  C rescen t  R i v e r  s ide-scan sonar  coun ts  by s e c t o r ,  t h ree -day  t i m e  p e r i o d s .  

S E C T O G  CUI,'I!T,ATI VL 
DATE 1 2 3 4 5 6 7 8 3 10  11 1 2  TCT,II, TO'I'A I. 
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Appendix Table 39. 1982 n o r t h  bank o f  Crescent R i v e r  s ide-scan sonar counts  by hour,  three-day t ime  p e r i o d s  

H O U R  CUhIU1,ATIVE 

DATE 1-2 3-4 5-6 7-8 9-10 11-12 13-14 15-16 17-18 19-20 21-22 23-24 T O T A L  T O T A L  





Appendix Table 41. To ta l  number o f  f i s h  t a r g e t s  and es t imated  spec ies composi t ion 
recorded by n o r t h  bank s ide-scan sonar i n  t h e  Crescent R i ve r ,  
1 J u l y  th rough  31 J u l y  198Z1. 

Est imated Spec ies ~ o m ~ o s i t i o n *  (Number o f  F i s h )  
Date F i s h  Targe ts  Sockeye C urn P ink  C um 

T o t a l  26,486 26,428 58 

Round-off e r r o r  es t ima ted  (wo rs t  case) +/- 1 f i s h  per  day. 

* Based on r e l a t i v e  abundance i n  f i shwhee l  catch.  



~ p p e n d i x  Table 42. To ta l  number of f i s h  t a r g e t s  and es t imated  spec ies composi t ion 
recorded by sou th  bank side-scan sonar i n  t h e  Crescent R i ve r ,  
1  J u l y  through 31 J u l y  1982'. 

Est imated Species Composi t ion (Number o f  F i s h )  
Date F i s h  Ta rge t s  Sockeye C um P i n k  Cum 

T o t a l  22,716 22,663 53 

1 
Round-off  e r r o r  es t ima ted  (wo rs t  case) +/- 1  f i s h  per  day. 

2 Based on r e l a t i v e  abundance i n  f i shwhee l  catch.  



Appendix Table 43. D a i l y  f i shwhee l  and se ine ca t ch  by spec ies f rom t h e  Crescent 
R i v e r ,  1  J u l y  th rough  31 J u l y  198Z1 '. 

Date Sockeye P ink  

T o t a l  7 43 1  

Fishwheel ca t ch  ad jus ted  f o r  24 hours:  d a i l y  c a t c h  x  24 hours 
hours open 

2 Method o f  cap tu re :  f ishwheel ( 1  J u l y  - 21 J u l y ) ;  beach se ine  (22 J u l y  - 31 J u l y ) .  



Appendix Table 44. Length composition of t he  major age c l a s s e s  of sockeye salmon co l l ec t ed  in  the  Crescent 
River,  1979-1982. 

Ma1 e  F eina 7 e  Total 
Average Average Average 

Age Class- Length Standard Sanipl e  Length Standard Sampl e  Length Standard Sanipl e Ratio 
Year (mm) Deviation S i z e  (mm) Deviation S i z e  ( m m )  Deviation S ize  ila1e:Fen;ale 

- - - - -  -- - 

Lengths measured from mid-eye t o  fo rk -o f - t a i l .  

* Standard e r r o r .  



Appendix Table 45. Weight composition of t he  major age c l a s s e s  of sockeye salmon co l l ec t ed  i n  t he  Crescent 
River ,  1980-1982. 

Ma1 e Femal e Total 
Average Average Average 

Age Class- Weight Standard Sample Weight Standard Sample Weight Standard Sampl e 
Year ( kg) Deviation S i z e  ( kg) Deviation S i z e  (kg)  Deviation Si ze - 

Standard e r r o r .  
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Appendix Table 46. Total number of f i s h  t a rge t s  and estimated species composition recorded by west bank side- 
scan sonar in the Susitna River, 1 July through 5 September 1982i. 

Est imated Species 

Oate F i sh  Targets Sockeye Cumula t i ve  Pink Cumulative Chum 

- - 

Round-off e r ro r  estimated (worst case) +/- f i s h  per day. 

Based on r e l a t i ve  abundance in fishwheel catch. 







Appendix Tab le  49. 1982 e a s t  bank o f  S u s i t n a  R i v e r  s ide -scan  sonar  coun ts  by  
s e c t o r .  

4  83 123 5b 75 I O I  
201 111 9 7  7b 94 82 
952 18Y 5 3 3  405 325 l a b  

2895 4  2115 1507 0 5  235 
2479 11b1 3071 ZBI5  2 6 7 2  1190 

34) 5 8 5 1 9 7  
J I O  5 6 5 1 0 7  
3 9 1  5 1 6 1 0 1  
363 5Bb4bb 
2 2  3tlb.'JB 



0
 
0
 

K-J 
m

 

-1 - al 
0
 

1
1
3
 

- L-J 

cn 
L
n
 

K-J 
.7
 

- 



-i-Y
 

I - 
P

lr
n

 
1 

a
J
 

J 
I 

7
 

I 
Y

)
 

I 
I-
. 



Appendix Tab le  52. 1982 wes t  bank o f  S u s i t n a  R i v e r  s ide -scan  sonar  c o u n t s  by 
hour .  

I I t I  
I I I I  
I 1 1 1  
I  I  I 1  
I I I 1  

I l l l  
I I I I  
I I I I  
I 1  I  I  
I  I  I 1  
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Appendix Table  56. D a i l y  f ishwheel  c a t c h  by spec ies  on t h e  west bank o f  t h e  
S u s i t n a  R i v e r ,  1 J u l y  t h r o u g h  5 September 1982'. 

Date Sockeye P i n k  Chum Coho 

7/01/82 0 0 0 0 
7/02/82 0 0 0 0 
7/03/82 0 0 0 0 
7/04/82 1 2 0 0 
7/05/82 0 2 0 0 
7/06/82 0 0 0 0 
7/07/82 0 1 0 0 
7/08/82 0 1 0 0 
7/ 091 82 0 2 0 0 
7/10/82 1 1 0 0 
7/11/82 0 0 0 0 
7 1  1 2/82 0 0 0 0 
7/13/82 2 1 0 1 
711 4/82 6 2 0 1 
711 5/82 2 0 0 1 
7/ 1 6/82 9 3 0 2 
7/17/82 53 8 5 3 
7/18/82 7 6 1 0  4 8 
711 9/82 307 1 2  2 7 12 
7/20/82 206 7 0 2 7 
7/21/82 225 22 1 7 
7/22/82 173 0 0 1 
7/ 231 82 110 103 1 1 
7/24/82 125 171 29 27 
7/25/82 128 21 9 1 6  0 
7/26/82 7 4 190 9 11 
7/27/82 89 8 9 7 7 
7/ 281 82 104 638 38 18 
71 29/82 86 730 19 8 3 
7130182 48 7 56 2 4 4 8 
7/31 182 101 674 3 1 53 

Chi  nook W h i t e f i s h  

0 0 
0 0 
1 0 
0 0 
1 0 
0 1 
0 0 
1 1 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 1 
1 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
1 0 
0 0 
1 0 
0 0 
0 0 

- L o n t i  nued- 



Appendix Table 56. D a i l y  f ishwheel c a t c h  by species on t h e  west bank of t h e  
Susi tna R i ve r ,  1 J u l y  th rough  5 September 1982' ( con t i nued ) .  

Date Sockeye P i n k  Chum Coho Chi nook blhi t e f  i s h  

T o t a l  2,232 5,156 408 71 4 7 28 

Fishwheel c a t c h  ad jus ted  f o r  24 hours :  d a i l y  c a t c h  x 24 hours 
hours open 

Fishwheel c l osed  f o r  r e p a i r .  



Appendix Tab le  57. D a i l y  f i s h w h e e l  c a t c h  by spec ies  on t h e  e a s t  bank o f  t h e  
S u s i t n a  R i v e r ,  1 J u l y  t h r o u g h  5 September 1982'. 

Da te  

7/01/82 
7/ 02/ 82 
7/03/82 
7/ 04/ 82 
7/05/82 
7/06/82 
7/07/82 
7/08/82 
7/ 09/82 
7/10/82 
7/11/82 
711 2/32 
7/13/82 
7/14/82 
7/ 15/82 
711 6/82 
7/17/82 
7/ 18/82 
711 9 /82 
7/20/82 
7/21/82 
7/22/32 
7/ 231 82 
7/24/82 
7/ 251 82 
7/26/82 
7/ 27/ 82 
7/28/82 
7/29/82 
7/30/82 
7/31 /82 

Sockeye 

0 
0 
1 
0 
0 
0 
1 
0 
0 
0 
1 
0 
3 
3 
1 
1 

13 
15 
33 
3 0 
2 0 
29 
2 5 
2 7 
4 1 
46 
4 8 
58 

9 
4 1 
2 4 

P i n k  Chum Coho Chi  nook \ /h i  t e f  i s  h 



Appendix Table 57.  D a i l y  f i shwhee l  ca t ch  by spec ies on t h e  e a s t  bank of t he  
Susi t n a  R i ve r ,  1 J u l y  th rough  5 September 1  98Z1 ( con t i nued ) .  

Date Sockeye P ink  Chum Coho Chi nook lllhi t e f  i sh  

Fishwheel c a t c h  ad jus ted  f o r  24 hours : d a i l y  ca t ch  x 24 hours 
hours open 



w
 
7
 a
,
 

g
 .2 

a
 rn 

v
,
 

-
0
 
c
 

L
 
0
 

Q
) 

rd 
-
7
 

P
 

-
u

C
)
 

"J
 

2 -2 
2

s
 

C
3
 

w
 c
 

m
e

-
 

a
 
n
~

 
L
S
L
 

w
 
w
-
 

>
A

 
a
 

w
 

7
 aJ 

fL 
C

 
-
7
 

rn
 

v
,
 

7
3
 
s

 
L
 
0
 

rd 
.
r
 

-'zz 
7
 

a
 
.
F

 
a
 

Q
>

 
=

 
m

a
 

n
 

w
d
 

m
c

-
 

a
c

r
E

 
L
 
C

,E
 

w
 

!
x

u
 

>
 w
 

a
 
-
I
 





-
N

m
m

h
m

O
N

~
m

h
~

O
~

N
u

N
h

O
m

m
m

m
m

m
m

m
O

O
O

O
 

-
-
-
-
O

r
-
.
-
-
-
-
-
-
O

-
-
-
-
 

-
-

-
,

,
,

~
~

~
~

m
~

h
h

h
h

h
h

h
-

h
h

m
m

m
 

m
~

m
m

c
u

m
m

m
m

m
m

m
m

m
m

 

U
 

-
0

w
~

0
m

m
m

m
w

m
m

m
0

u
h

~
m

m
o

o
o

0
0

0
0

0
~

w
0

0
 

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
 

7
-
.-

.-
N

r
7

.-
-
-
,-

7
-
-
r
-
m

u
m

 
h
 

0
 

GI 
>

 
.r

-
 

e
 

,
~

m
,

,
w

u
~

~
h

~
m

O
O

u
,

m
~

w
w

m
w

h
m

~
m

m
w

~
~

~
 

~
m

r
n

-
o

~
h

-
a

~
h

0
m

-
3

~
 

-
N

~
~

~
~

O
N

~
~

~
O

O
-

N
~

N
~

~
=

~
-

O
O

U
~

W
W

P
~

~
O

O
 

L
n

a
h

N
U

l
P

-
U

O
O

h
m

-
m

W
N

 
7
 

-
-

-
-

-
-

N
N

N
N

O
~

~
O

W
-

~
Q

~
O

U
N

-
~

O
 ~

O
~

-
-

-
N

~
~

U
~

W
O

\
U

Z
-

 
.....-

..-
-
-
"
.._

. 
^

.
.

"
.

_
-

.
.

-
-

-
-

.
-

 
-

-
N

~
m

b
a

m
~

m
m

u
 

m
w

a
h

r
-

r
-

h
h

r
.
h

h
r

-
h

h
h

 
-
-
-
N

 
N

N
N

N
N

N
N

N
N

N
N

N
N

N
N

 

-.--ru
m

 
m

m
 

7
 

m
 

~
~

h
~

m
w

m
~

u
b

n
w

h
h

u
h

m
~

h
m

u
~

~
w

~
~

m
u

~
m

m
~

 
~

W
W

~
~

U
~

W
W

O
W

-
W

N
~

 
- 

~
~

h
0

0
~

0
~

h
0

0
~

m
0

~
~

~
m

N
~

0
0

~
0

~
0

~
0

0
h

m
 

h
-

m
~

m
~

m
m

m
~

h
~

m
~

N
 

-
-

-
N

N
N

~
~

~
~

u
u

~
w

~
~

~
N

w
Q

~
c

u
~

u
o

~
o

~
~

 
~

~
m

w
o

q
~

~
q

-
~

m
-

r
~

m
~

-
 

. 
-

-
 

.
-
.
.
-
-
 

......*.. 
- 

,
-

-
.

-
~

~
~

m
m

h
m

-
~

m
h

 
m

o
,

.
-

~
~

~
m

m
m

m
m

n
m

u
 

,
,
,
,
 

,
N

N
N

N
N

N
N

N
N

N
N

N
N

N
 

V
N

T
N

 
7
-
 
7
,
 

I 
u
 

c
-

-
7

-
-

N
u

m
h

m
~

m
b

m
~

-
n

b
m

 
~

u
W

C
~

N
~

U
Z

O
-

N
~

O
~

U
~

 
'
7
 

~
m

i
n

h
-

m
m

o
w

 
a

~
u

m
~

w
w

h
h

h
h

h
h

h
h

 
-
-
N

P
lm

 
O

b
U

U
U

U
U

U
U

U
b

b
Q

~
b

 '= 
.- t, 
V
)
 

W
 

0
 

0
 

I 

2
 

I? w
 
h
 

W
 

Y
 

U
 

0
 

v
,
 

V
)
 

U
 

al r
 

L
 
a
 

k- 

C
 
"
l
 

.- L
L
 

t
 

- a a, 
>

 
.? 
*
 

~
~

m
m

~
m

m
w

h
h

m
~

m
o

~
m

m
~

~
m

~
m

m
m

h
~

w
m

~
~

 
.
_

.
.
_

_
_

-
-
-
-
-
-
-
.
.
 

-
-

n
m

m
 

-
.
-
.
.
.
 

w
-

m
m

o
-

~
?

a
-

y
m

 
.,....-

 
,

-
7

m
u

m
h

m
~

w
n

m
r

-
w

F
~

 
w

w
w

a
w

w
w

w
h

h
h

h
h

h
h

 
,
-
,
-
N

m
*
u

m
m

 
m

m
m

t
n

m
m

m
m

m
m

m
m

m
m

m
 

m
m

m
m

m
u

~
a

m
a

m
m

u
m

m
~

h
m

m
h

u
~

m
u

m
N

m
m

~
m

O
 

m
N

N
O

-
-
W

m
C

Q
N

N
a

"
-
'o

N
U

 
~

e
~

m
~

w
h

~
h

w
w

m
w

u
~

n
h

w
~

~
O

m
m

~
m

~
w

h
m

~
b

~
 

O
m

-
 

O
m

W
-
N

N
m

O
-
h

L
n

 
~N

~--W
U

~~~O
O

P
~N

W
-W

W
W

- 
0
- - 

~
r

-
-

r
-

-
-

 
F

N
-
7

 
.. -
-

-
-

-
-

~
h

m
b

 
N

O
 

7
 

7
 

w
m

~
~

m
~

m
m

m
m

m
m

w
~

~
u

h
w

~
~

~
w

~
~

m
~

m
m

m
m

~
 

u
m

u
m

m
~

-
w

~
m

m
o

m
~

m
 

m
m

u
~

w
~

~
u

m
~

~
~

~
u

m
m

m
~

~
~

m
m

m
~

~
m

m
~

~
~

w
 

m
o

h
h

h
u

~
~

h
h

h
0

0
m

o
 

-
-

N
-

N
N

N
N

N
N

N
-

N
-

-
N

-
~

~
O

~
-

~
N

~
~

~
~

~
W

~
O

~
 

h
o

m
u

a
w

m
m

-
m

~
o

~
-

~
-

~
m

m
 

. 
-

-
*

.
.

c
-

-
-

.
-

1
 

.-
-
....-

-
 - 

- 
u

m
u

u
u

h
m

u
m

o
u

o
w

 
N

~
u

o
u

~
o

N
-

-
-

-
-

 
,

-
-

-
~

m
m

m
h

~
m

 
U

~
N

O
-

 

- 
- 

e
~

m
-
y

w
-
"
w

-
2

~
-
"
0

-
-
m

m
-
 

o
w

n
m

m
 -
-
m

-
o

-
o

-
m

0
m

u
*
 

*
.

 
.

.
 

^
I

 

-
-
,
.
-
.
-
e

m
m

o
m

~
o

m
 

m
h

m
m

m
m

~
~

-
-

 
-

-
-

N
Q

W
h

m
U

 
-

O
N

 

-
~

m
~

~
3

~
~

3
h

r
)

~
-

m
~

5
h

m
~

~
n

-
-

'
n

m
~

~
m

h
~

m
m

r
~

~
 

m
h

m
m

o
 c

o
7

m
v

-
~

~
 

3
%

-
m

 
~

m
w

~
~

w
u

~
m

a
~

~
u

m
u

~
a

~
m

.
-

-
~

~
u

m
m

m
h

m
m

m
m

~
 

u
m

o
o

-
a

m
u

r
-

r
n

c
>

m
o

r
-

o
 



Appendix Tab le  60. T o t a l  number o f  f i s h  t a r g e t s  and e s t i m a t e d  spec ies  c o m p o s i t i o n  r e c o r d e d  by e a s t  bank s i d e -  
scan sonar  i n  t h e  S u s i t n a  R i v e r ,  1 J u l y  t h r o u q h  5 September 198Z1 ( c o n t i n u e d ) .  

E s t i m  ted Spec ies  composi t i o n 2   umber o f  F i s h )  
Date F i s h  T a r g e t s  SOC keye ~ u m u l a t i v e  P i n k  Cumulative Chum cumulat ive Coho Cumulative Chinook Cumulative 

1 Round-of f  e r r o r  e s t i m a t e d  ( w o r s t  case)  +/- f i s h  p e r  day. 

Based on r e l a t i v e  abundance i n  f i s h w h e e l  ca tch .  



Appendix Tab le  61. Leng th  c o m p o s i t i o n  f rom p i n k  salmon c o l l e c t e d  i n  t h e  S u s i t n a  R i v e r ,  1976-1982. 

Ma1 e  Femal e  T o t a l  
Average Average Average 

Age C lass -  L e n g t h 1  Standard Sample Leng th  Standard Sample Leng th  S tandard  Sample R a t i o  
Year (mm ) D e v i a t i o n  S i z e  (nin) D e v i a t i o n  S i z e  (mm) D e v i a t i o n  S i z e  Male:Fe~r ia le 

Lengths measured f r o m  mid-eye t o  f o r k - o f - t a i  1. 

Standard e r r o r .  
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Appendix Table 66. Length composi t ion from t h e  major  age c l a s s e s  o f  coho salmon c o l l e c t e d  i n  t h e  S u s i t n a  R i v e r ,  
1975- 1982. 

Ma1 e  - Fema 1  e  To ta l  
Average Average Average 

Age Class -  ~ e n g t h l  S tandard  Sarnpl e  Length Standard S a ~ i p l  e  Length S tandard  Sarnpl e  Ra t io  
Year (nim) Devia t ion  S i z z  (nun) Dev ia t ion  S i z e  (mi) Devia t ion  S i z e  14ale:Feniale 

32 1982 553 10 .23 '  2 5  51 9  7 .48  4  2 531 8 . 5  6 7 0 . 6 :  1 

1981 450 40 1 0  489 50 19 476 - - 2  9 0 . 5 :  1  

1980 452 52 23 476 4  6 3  6 467 - - 59 0 . 6 : l  

1979 449 8 0  3  8 494 53 2  3 458 - - 6  2 1 . 7 : l  

1978 - - - - 117 - - - - 100 488 49 21 7 1 . 2 : l  

I 1977 - - - - 64 - - - - 3  1  472 5  5 9 5 2.1 :1 
4 

W 
03 1975 - - - - - - - - 5 7 4 2 49 7  - - 9  9  1 . 4 : l  

Lengths measured from mid-eye t o  f o r k - o f - t a i  1 .  

2 Standard e r r o r .  
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